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ËÍÌ8ÎjÏÑÐÓÒIÔÕ Ï
Ö TV ? V× 9/H8H VØV ;2ÙÓÚa9/B ØV× N V J1HsTVÛ @CÜ Û GIÙ@F9<;8JoÝJ1Ù³E ×FV JÓGIB Û L8@FÙ VÛ ÙÞ>BDG/Þ>ß V ÙQ?IGIBD@CGIÙ@F9<;8JÝ_GIB Û L8@FÙ VÛ ÙÞ>B V N V
× 9/=<@ Û @ V× JoÝ>R"à¨áUàâ465
ã äå_æ/ç<èyé»ê»ëAæ<ìèå
RGíJ1H	TVÛ @FÜ Û GIÙ@F9<;îN V¼×ï GIB Û L8@FÙ VÛ ÙÞ8B V N ï Þ8; × 9/=<@ Û @ V×yV J1ÙÞ8; V TV ÙGIH V¼ð @ V ;%@CN V ;2Ù@FÜ	TVoV N8G/;8J ×FVÇÛ E Ûo×CV N V
?@ V 5µñ × J ï GI=<@FÙÑN V N	TVÛ BD@FB V Þ8;òJ1EJ1ÙoóVØVôV ;õÙ V B ØV JÑN VöÛ 9 Ø H69<JDG/;¹ÙJ V ÙÑN VöÛ 9<;8; VÛ Ù V Þ>BgJø÷ ùù:ú[û/ü<ý
N V Ù V×C×FV¼Ø G/;@óV B VÉþ Þ VÉ× GPJ1HsTVÛ @FÜ Û GIÙ@C9<;îN	TVÛ BD@C? Vÿ×FVÉÛ 9 Ø H9/BÙ VØV ;2ÙÓN	TV J@CBATV N8Þ%J1EAJÙóVØÇV 5R V JJÙE ×FV J
GIB Û L8@FÙ VÛ ÙÞ>BDG/Þ>ß%J19<;¹ÙÓN V JâÙ VÛ L8;8@ þ Þ V JQÚaG Û @ × @FÙG/;¹Ù ×ï @CN V ;2Ù@FÜ Û GIÙ@F9<; V Ù × GPN	TV Ü;@FÙ@F9<;øN V J Û 9 Ø H9<JG/;2ÙJ
V Ù:N V J Û 9<;8; VÛ Ù V Þ>BDJÓ÷  V û/ý~5
ùH8HGIBDG CÙÇG × 9/BDJ ×FV HB9 ð× óVØV N VP× GöB V H8BTV J V ;2ÙGIÙ@F9<;N V JÇJ1ÙE ×FV J¼H69<Þ8BÚ½9<Þ>Bg;8@FBN ï Þ8; V HGIBDÙÇN V J
Û BD@FÙoóV B V JN V N	TVÛ @CJD@F9<; Û 9<; ÛV BD;8G/;2Ù × G Û 9<;>Ú½9/B Ø @FÙ2TV N ï Þ8; V J1HsTVÛ @FÜ Û GIÙ@C9<;ôóGÞ8; ÛV BÙG/@K;ÿJÙE ×FV Ý V ÙsN ï G/Þ>Ù1B V
HGIBÙ#N V J#G/@CN V J#G/ÞíNµTV ? V× 9/H8H VØV ;2ÙN V J1HsTVÛ @CÜ Û GIÙ@F9<;8J#N ï GIB Û L8@CÙ VÛ ÙÞ>B V Jo5
O9<Þ8JÑH8BD9/H69<J9<;8JÑN V N	TVÛ BD@CB V Þ8;'J1Ù³E ×CV N ï GIB Û L@FÙ VÛ ÙÞ>B V óG ×ï G/@CN V N V J Û LµTVØ G/J HGIBDG Ø TV Ù1BTV JöN V
J1HsTVÛ @FÜ Û GIÙ@F9<;8Jo5 V J!J Û L	TVØ G/JµJ19<;2Ù»N V J Ø 9/B ÛV G/ÞßÇN V J1HsTVÛ @CÜ Û GIÙ@F9<;8JµN8G/;8J ×FV J þ Þ V× J ÛV BDÙG/@C; V J!HSGIBÙ@ V J
J19<;2ÙB VØ H × G Û TVoV JÇHGIBÇN V J?IGIBD@CG ð×CV JÙ³E2HsTVoV J V Ù Û 9<;¹Ù1BgG/@C;¹Ù V J5!ñ × JÓN	TVÛ Bg@F? V ;¹Ù ×FVÑÛ 9 Ø H9/BÙ VØV ;2ÙÇN V J
Û 9 Ø H9<JG/;2ÙJoÝ Û 9<;8; VÛ Ù V Þ>BgJG/@C;8J@ þ Þ V¨× G Û 9<;>Ü8=<Þ>BgGIÙ@F9<;ÿ= × 9 ð G ×FV 5R ï @C;J1ÙG/; Û @CGIÙ@F9<;ÿN V¨ÛV JJ Û L	TVØ G/J#J V
ÚG/@FÙ V ;¼N89<;8;8G/;2Ù!Þ8; V ?IG ×FV Þ>B»G/Þ>ß?IGIBD@CG ðS×FV JoÝ ÛV Ù1Ù V ?IG ×FV Þ>BµN V ?{G/;2Ù»?!TV BD@FÜ V B ×FV J Û 9<;2Ù1BDG/@C;2Ù V Jo52ùU@C;8JD@Ý ×FV J
?IGIBD@CG ð×FV JUJ19<;2Ù ×FV JUHGIBDG Ø óV Ù1B V JâNÞ J1Ù³E ×CV 57 VØ GIB þ Þ>9<;8J þ Þ ï Þ8; VØ VØV ?IGIBD@CG ð×FV H V Þ>Ù	V Ù1B V Þ8Ù@ × @CJATVoV
óG H × Þ8JD@ V Þ>BDJ V ;N>B9<@FÙJÓN ï Þ8;-J Û L	TVØ Gö9<Þ N8G/;8JH × Þ8J@ V Þ>BDJâJ Û LµTVØ G/JÇN ï Þ;îJ1Ù³E ×CV 5R ï @C;8J1ÙG/; Û @CGIÙ@F9<; V J1Ù
G/Þ>Ù19 Ø GIÙ@KJG ð×FV 5
R V J:G?IG/;2ÙGI= V JUN V ;>9/Ù1B V GIH8H8BD9 Û L V J19<;2Ù ×FV JJÞ@F?{G/;2ÙJ

 Þ8;ÑJ Û L	TVØ G V J1Ù:Þ8; V N V J Û BD@FH8Ù@C9<; Ú½9/B ØÇV×C×FV¨V Ù:; ïV J1Ù:HG/J#G Øð @F=<ÞV
 ×FV J:J1H	TVÛ @FÜ V Þ>BgJ9<;¹ÙóG ×FV Þ>B#N8@CJH69<JD@FÙ@F9<; N V J Û BD@CÙóV B V J:N ï GIH8H × @ Û G ð @ × @FÙ2TV N ï Þ;ÑJ1ÙE ×FV
 ×ï @K;8J1ÙG/; Û @CGIÙ@C9<;ÑN V J#J Û LµTVØ G/J V JÙ#ÚaG Û @ × @FÙ2TVoV HGIB ×ïV ßH × @ Û @FÙGIÙ@F9<;ÑN V JHSGIBDG Ø óV Ù1B V J 
 ×FV N	TV ? V× 9/H8H VØV ;2Ù[N ï Þ8; V GIB Û L@FÙ VÛ ÙÞ>B V J V ÚaG/@FÙ¨J@ Ø H ×FVØV ;2Ù:HGIB¨@C;8JÙG/; Û @CGIÙ@F9<; V Ù Û 9 Ø H69<JD@FÙ@F9<;
N V J:J Û L	TVØ G/J 
 × G Û 9<;8Ú½9/B Ø @FÙ2TV N ï Þ8; V JH	TVÛ @FÜ Û GIÙ@F9<; óGÞ8;PJ1Ù³E ×FV H V Þ>Ù V Ù1B V ?!TV BD@CÜ	TV G/Þ>Ù19 Ø GIÙ@ þ Þ VØV ;2Ù 
 ×FV N	TV ? V× 9/H8H VØV ;¹ÙN V J9<Þ>Ù@ × J V J1Ù#ÚG Û @ × @FÙATV ÷  ú[û{ý~5
Ö V J × G/;>=<GI= V J_Ú½9/B ØV× JJ9<;¹Ù"H8B9/H9<JATV J_H69<Þ8BNµTVÛ BD@FB V N V J"GIB Û L8@CÙ VÛ ÙÞ>B V JN V»× 9/=<@ Û @ V× Jo5 Ö V ;>9<Þ>? V G/Þß
× G/;>=<GI= V J¨9<;2ÙíTV Ù2TV NµTV ? V× 9/H8HsTV JoÝ Ø G/@CJ¨@ × J:J19<;2Ù V ; Û 9/B V N8G/;8JUÞ8; V HL8G/J V N VÓØ GIÙÞ>BDGIÙ@F9<; V Ù¨H V ÞíJ19<;2Ù
9<Þ>Ù@ ×K× TV JQ÷  ×FV ûý~5
ùUÞ × @ V ÞõN V N	TV ÜS;8@FB Þ8; ;89<Þ>? V× ù Ö R	ùB Û L@FÙ VÛ ÙÞ>BDG × Ö V J Û BD@FHÙ@F9<; R_G/;>=<Þ8GI= V
 ÷48úâû{ý~Ý;>9<Þ8J
Þ>Ù@ × @CJ19<;8J ×FVÓ× G/;>=<GI= V N V J1HsTVÛ @FÜ Û GIÙ@C9<;öÚ½9/B ØÇV× Rà¨áàâ4î÷  {ý~5
R"à¨áUàâ4 V JÙâÞ8; × G/;>=<GI= V G/NµTVþ ÞGIÙ
H9<Þ>BNµTVÛ BD@FB V N V JJÙE ×FV JGIB Û L@FÙ VÛ ÙÞ>BDG/ÞßÝ V ; HGIBÙ@ Û Þ × @ V BÓH9<Þ>B%TV ÙG ðS× @FBÞ8; V JATVØ G/;2Ù@ þ Þ V Ú½9/B ØV×C×FV
N V × G Û 9 ØÇØ Þ8;8@ Û GIÙ@C9<; V ;2Ù1B VöÛ 9 Ø H9<JG/;¹ÙJ5 × Þ8J@ V Þ>BgJ V ;¹?@FB9<;8; VØV ;¹ÙJÿN V NµTV ? V× 9/H8H VØV ;2Ù¼H9<Þ>B
R"à[áàâ4 V ß@KJ1Ù V ;¹Ùo52O:9<Þ8JyÞ8Ù@ × @CJ19<;J sù Ö  sG V JDGIB{ù × N Voð GIBDG/; Ö @CJÙ1BD@ ð Þ>Ù@C9<;G Û GI= V
 ÷ _ú  !ûý~Ý
þ Þ8@6H V B ØV Ù	N ï G/;8G × EJ V B V Ù#N ï G/;8@ ØV BN V JsJ1HsTVÛ @CÜ Û GIÙ@F9<;8JRà¨áàâ4657 VØ GIB þ Þ89<;8J þ Þ V Rà¨áàâ4¼G%TV Ù2TV
;>9/B Ø G × @CJATV HGIB ×~ï ñ148à ÷ Rà¨á jý~5
Ö G/;8J ÛV ÙôGIBÙ@ Ûo×FV ÝU;>9<Þ8J V ßHsTV BD@ ØÇV ;¹Ù19<;8J Þ8; V GIH8H8B9 Û L V N V NµTV ? V× 9/H8H VØV ;2Ù N ï GIB Û L8@FÙ VÛ ÙÞ8B V J
=<Þ8@CN	TVoV HSGIB ×FV JsJ1ÙE ×FV Jo58O9/Ù1B V GIH8H8BD9 Û L V¨V J1Ù#@ ×C× ÞJ1Ù1BATVoV HGIB × GÓÚ½9/B Ø G × @CJGIÙ@F9<; N8Þ J1Ù³E ×CV! #"$&%(')+* 5
 V J1ÙE ×FVV Ù¨J V J:?IGIBD@CGIÙ@F9<;JJ19<;2Ù¨Þ>Ù@ × @CJATV J:H9<Þ>BUN	TV ? V× 9/H8H V BUN8@-,:TV B V ;2Ù V J¨J1H	TVÛ @FÜ Û GIÙ@F9<;JíTVþ Þ8@F?IG ×FV ;2Ù V J
N ï Þ8;ÉH8B9N8Þ8@CÙ»N V¨Û 9<;¹?/9 × Þ8Ù@F9<;
5  V JsJ1HsTVÛ @FÜ Û GIÙ@C9<;8JJ19<;2ÙsG/;G × EAJATVoV J V Ù Û 9 Ø HSGIBATVoV JóG ×ï G/@CN V N V[×ï 9<Þ>Ù@ ×
sù Ö _5
Ö G/;8J × GJ VÛ Ù@C9<;.AÝ ×ï GIH8H8BD9 Û L V ="TV ;	TV BDG ×CV JÞ8@C?A@ V H9<Þ>BsÚ½9/B Ø G × @CJ V BN V JJ1Ù³E ×CV JGIB Û L8@CÙ VÛ ÙÞ>BDG/Þß V J1Ù
H8BTV J V ;2Ù2TVoV 5 Ö G/;8J × G J VÛ Ù@F9<; üAÝy;>9<Þ8JNµTV Ü;8@CJDJ19<;8J ×CV J1Ù³E ×CV GIB Û L8@FÙ VÛ ÙÞ>BgG ×//01 2"$&%(')+* 5  V J1ÙE ×FV
V J1ÙÞ>Ù@ × @CJ2TV N8G/;J × GJ VÛ Ù@C9<;43H9<Þ>BsNµTV ? V× 9/H8H V B × GÓJ1H	TVÛ @FÜ Û GIÙ@F9<;ÑN ï Þ8;¼HB9ANÞ8@FÙ»N V¨Û 9<;2?/9 × Þ>Ù@F9<;ÑGj? VÛ
N8@(,:TV B V ;2Ù V JQ?IGIBD@CG/;2Ù V Jo565U;øBTV JÞ Ø TV N8Þ × G/;>=<GI= V Rà¨áàâ4 Þ>Ù@ × @CJATV N8G/;8J ÛV ÙGIBÙ@ Ûo×CVÇV J1ÙQHBATV J V ;¹ÙATVÿV ;
G/;8; V ß V 5
7 8yèç:9<;>=ì@?;6æ<ì~è_å éBAC?ED_æGFH=)AI?KJöç¹ëML»ì~æNASëAæ/ê»ç;
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Ö ï GIH8BóV JP÷ OU7ûý~Ý × GíN	TV ÜS;8@FÙ@F9<;îN ï Þ8;%JÙE ×FVÉV JÙ Û 9 Ø H9<JATVoV N Vÿþ Þ8GIÙ1B V HGIBDÙ@ V J
 ×CV J Û 9 Ø H9<JG/;2ÙJ V Ù
×FV J Û 9<;8; VÛ Ù V Þ8BDJoÝ × G Û 9<;>Ü8=<Þ>BgGIÙ@F9<;-= × 9 ð G ×FV Ý ×FV J Û 9<;2Ù1BDG/@C;2Ù V JGIB Û L8@CÙ VÛ ÙÞ>BDG ×FV J V ÙÇN V JÓ?IGIBD@CG/;2Ù V JN V
Û 9 Ø H9<JG/;2ÙJ V ÙÇN V Û 9<;8; VÛ Ù V Þ>BDJ5O9<Þ8JBDGc19<Þ>Ù19<;8JÞ8; V HGIBDÙ@ V NµTVÛ BD@F?IG/;¹Ù ×FV J Û GIBDG Û ÙATV BD@CJÙ@ þ Þ V JÇN8Þ
J1Ù³E ×FV 5Sù@C;J@Ý;>9<Þ8J#N	TVÛ BD@C?/9<;8J ×FV J:J1ÙE ×FV J#N Vâ× G Ø G/;8@óV B V JDÞ8@F?IG/;¹Ù V 

d 5 	9 Ø H69<JDG/;¹ÙJ V Ù 	9<;8; VÛ Ù V Þ>BgJ 
 ×FV J Û 9 Ø H9<JG/;2ÙJyJ19<;¹ÙyN V JyÞ;8@FÙ2TV JyN VsÛ G ×CÛ Þ × 9<ÞN V N>9<;8;	TVoV Jo5<R V Þ>B
@C;2Ù V BÚG ÛVV J1ÙâÞ8; V ;8J VØQð×CV N V H9<@C;2ÙJ[N ï @C;2Ù V BDG Û Ù@F9<;ôGj? VÛ¼×FV J Û 9<;; VÛ Ù V Þ>BDJ[9<ÞôGj? VÛ¼×ïV ;2?@FB9<;fe
; VØÇV ;¹Ùo5<R V J Û 9<;8; VÛ Ù V Þ>BgJyJ19<;¹Ù!Þ8Ù@ × @CJATV JH9<Þ>B Ø 9NµTV× @CJ V B ×FV Jy@K;¹Ù V BDG Û Ù@C9<;8J V ;¹Ù1B V#×FV J Û 9 Ø H9<JG/;2ÙJo5
R ï @C;¹Ù V BDÚaG ÛV N ï Þ8; Û 9<;8; VÛ Ù V Þ8B V J1Ù ×ïV ;8J VØð×FV N V JÓH9<@C;¹ÙJN ï @K;¹Ù V BDG Û Ù@C9<;-Gj? VÛÑ×FV J Û 9 Ø H9<JG/;2ÙJ
G/Þ þ Þ V× @ ×_V J1ÙBgGIÙ1ÙG Û L	TV 5 	9 Ø H69<JDG/;¹ÙJ V Ù Û 9<;8; VÛ Ù V Þ>BgJUJ9<;¹Ù[N	TVÛ BD@FÙJÇóG ×ï G/@CN V N V J Û L	TVØ G/JâHGIBDGge
Ø TV Ù1BTV Jo5
A5 	9<;8Ü8=<Þ>BDGIÙ@F9<; = × 9 ð G ×FV 
 V×K×FV N	TVÛ BD@FÙ × GâJÙ1BDÞ Û ÙÞ>B V GIB Û L@FÙ VÛ ÙÞ>BDG ×FVUÛ GIBDG Û Ù2TV BD@CJ1Ù@ þ Þ V N8ÞÉJ1ÙE ×FV Ý ÛIïV J1Ù
óGN8@FB V× G Ø G/;8@óV B V N>9<;2ÙN>9<@F? V ;2Ù	@C;2Ù V BDGI=<@FB ×FV J Û 9 Ø H9<JG/;2ÙJ V Ù ×FV J Û 9<;8; VÛ Ù V Þ>BDJ5  ×C×FVV J1Ù	N	TV ÜS;8@ V
HGIBÞ8; J Û L	TVØ GÉNµTVÛ BD@F?IG/;¹Ù ×FVâÛ 9 Ø H9/BÙ VØV ;2Ù=_TV ;µTV BDG × N ï Þ8; V J1HsTVÛ @FÜ Û GIÙ@C9<;
Ý × G Û 9 Ø H9<J@CÙ@F9<; N V J
Û 9 Ø H9<JG/;2ÙJ V ÙN V J Û 9<;8; VÛ Ù V Þ8BDJo5
üA5 sGIBgG Û Ù2TV Bg@CJ1Ù@ þ Þ V J 
 ×ïV ;8J VØQð×CV N V JÓHGIBgG Ø óV Ù1B V JÇN8Þ-J1ÙE ×FV Ý ÛIïV J1ÙíóGöN8@FB V Ý ×ïV ;8J VØQð×CV N V J@C;>Úa9/Bhe
Ø GIÙ@C9<;8J¨;µTVÛV JJG/@FB V J¼óG × GÿN	TV Ü;8@CÙ@F9<; N VÓ× GÿJ1HsTVÛ @FÜ Û GIÙ@F9<;öHGIB[@C;8J1ÙG/; Û @CGIÙ@F9<; N V J¨J Û L	TVØ G/J5  V J
@C;8Ú½9/B Ø GIÙ@F9<;8J[J19<;2ÙN	TV ;>9/ÙATVoV JÓHGIBÓN V J[?IGIBD@CG ð×FV JâÙEAH	TVoV J V Ù Û 9<;¹Ù1BDG/@K;¹Ù V J þ Þ@yHGIBDG Ø TV Ù1BD@KJ V ;¹Ù ×FV J
N8@-,:TV B V ;2ÙJ:J Û LµTVØ G/Jo5

3>5 	9<;2Ù1BDG/@C;2Ù V J:GIB Û L8@FÙ VÛ ÙÞ8BDG ×FV J 
H8B9/HBD@gTV Ù2TV J þ Þ ï Þ; V J1HsTVÛ @CÜ Û GIÙ@F9<; N>9<@FÙÓ?!TV BD@CÜ V BGIÜ; N ï V Ù1B VÑÛ 9<;fe
Úa9/B ØV G/Þ J1ÙE ×FV Ý V Ù ÛV Ý@K;8NµTV H V ;8N8G ØÇØV ;2ÙQN8Þ N	TV ? V× 9/HH VØÇV ;¹ÙJÞ8@F?@Ý"N Vÿ×~ï Þ>Ù@ × @CJDGIÙ@F9<;ô9<Þ ;>9<;
N V JÓJ Û LµTVØ G/JH8B9/H9<JATV Jo5  V J19<;¹ÙN V J Û 9<;2Ù1BDG/@C;2Ù V JJ1Ù1BDÞ Û ÙÞ>B V×C×FV J Û 9<; ÛV BD;8G/;2Ù × G Û 9<;>Ü8=<Þ8BDGIÙ@F9<;
= × 9 ð G ×FV 9<Þ Û 9 Ø H9/BÙ VØV ;2ÙG ×FV J Û 9<; ÛV BD;8G/;2Ù ×FV J Û 9 Ø H9<JG/;¹ÙJ V Ù ×FV J Û 9<;; VÛ Ù V Þ>BDJo5
  5!GIBD@KGIÙ@F9<;8J 
:J Û L	TVØ G/J NµTVÛ BD@F?IG/;¹Ù N V JÑ?IGIBD@CG/;2Ù V JíN V N	TV ÜS;8@FÙ@F9<; N V J Û 9 Ø H9<JG/;2ÙJ V ÙíN V J Û 9<;fe
; VÛ Ù V Þ8BDJo5  V J J Û L	TVØ G/JPNµTVÛ BD@F? V ;2ÙÑN V J Û 9 Ø H9/BÙ VØV ;2ÙJTVþ Þ8@F?IG ×FV ;2ÙJ Û 9 Ø H9/BÙ VØV ;2ÙG ×FVØV ;2Ù
óG ÛV Þ>ß N	TVÛ BD@CÙJ:@C;8@CÙ@CG ×FVØV ;2Ùo5
PRQ P  Î`Ò Õ ÏZ	
½Î Õ Z/Î V  V Õ ^
Ö G/;8J ÛV ÙGIBÙ@ Ûo×FV Ý>;>9<ÞJ	Þ8Ù@ × @CJ19<;J ×FV[× G/;>=<GI= V N V J1HsTVÛ @FÜ Û GIÙ@C9<; Ú½9/B ØÇV× Rà¨áàâ4 ÷  {ý V ÙJ19<; V ;¹?@(e
B9<;8; VØV ;¹Ù sù Ö   sG V JGIB+{ù × N Voð GIBDG/; Ö @CJ1Ù1BD@ ð Þ>Ù@F9<;"G Û[ GI= V
 ÷ _ú  !û{ý~5/R"à[áàâ4 V J1Ù Û 9 Ø H9<J2TV
N V N V Þ>ßÿHGIBDÙ@ V J

 Þ8; V G × =óVoð B V N V H8B9 ÛV JJÞJ@C;8JH@FBTVoV N V»ÛV×K×FV N V  #4÷  @ × 	{ý V Ù"N V #4-÷ 9<G    ý~5/4G#JATVØ G/;2Ù@ þ Þ V
V J1ÙNµTV Ü;8@ V[V ;ÑÙ V B ØV N V J1EJ1ÙoóVØV JUN V Ù1BDG/;8JD@FÙ@F9<;8JÉTV Ù@ þ Þ V Ù2TVoV J 
 ù sá/e; V ÷       ýSH69<Þ8B × G[N V J Û BD@CH8Ù@F9<;N V JµJ1Ù1BDÞ Û ÙÞ>B V J!N V N>9<;8;	TVoV J¨óG ×ï G/@CN V N V ÙEAH V J!G ð J1Ù1BgG/@FÙJG × ="TVoð Bg@ þ Þ V Jo5SR V J:Ù³E2H V J¨N V N89<;8;µTVoV JJ9<;¹Ù¨Þ>Ù@ × @KJ2TV J#H9<Þ>BN	TVÛ Bg@FB V×CV J:HGIBgG Ø óV Ù1B V J¨N V J:HB9 ÛV JDJÞ8J
G/@C;J@ þ Þ Vâ×FV J?IG ×FV Þ>BDJ þ Þ ï @ × JÉTVÛ L8G/;>= V ;2Ùo5
5U; Ø 9N
óV×FV N VQÛ 9<; ÛV H8Ù@C9<; N ï Þ;PJ1EJ1ÙóVØVV ßH8BD@ Ø TVâV ; Rà¨áàâ4ÑJ VQÛ 9 Ø H9<J V N V N V ÞßÑHGIBDÙ@ V J

×FVôÛ 9 Ø H9/BÙ VØV ;2ÙÑ= × 9 ð G × N8ÞòJ1EJ1ÙoóVØV Ý:N	TV ;89/Ù2TVoV-Û @(eN V JJ9<Þ8JÿHGIB × G-?{GIBg@CG ð×FV	 Ý × GîN	TV Ü;@FÙ@F9<;
N V JÑHB9 ÛV JDJÞ8J V ÙPN V JÑÙ³E2H V JPG ð J1Ù1BDG/@FÙJPG × =_TVoð BD@ þ Þ V JPÞ>Ù@ × @CJ2TV J N8G/;8J  N	TV ;>9/ÙATV J Û @(eN V JJ19<ÞJ HGIB
 !"# $ &% 5_ñ × ÚaG/Þ>ÙÓN V H × Þ8J[H8BTVÛ @CJ V B × G × @CJ1Ù V')(+* , " *- /.	0 * N V JH9/BÙ V J V ßÙ V BD; V JN8Þ%J1EAJÙóVØÇV
aH9/BÙ V JPN VôÛ 9 ØÇØ Þ8;8@ Û GIÙ@F9<; G? VÛî×ïV ;¹?@FB9<;; VØV ;2Ù 
ÇV Ù × GîÚa9<; Û Ù@F9<;;8G × @FÙATV1%324 ! þ Þ8@¨@C;8N8@ þ Þ V J@
×FV Û 9 Ø H9/BÙ VØV ;2ÙN Vÿ× G J1HsTVÛ @CÜ Û GIÙ@F9<; J V Ù V B Ø @C; V  %324 !)57689: 
 9<Þ ;>9<;# %324 !)5<;3=6-89	: 
 5"RG
J1Ù1BDÞ Û ÙÞ>B V J1E;¹ÙG{ß>@ þ Þ V[V J1Ù × GJÞ8@F?IG/;¹Ù V 

>@?&A&BDC@E CDBGFIH&CGJLKNMPORQIS T UV-QXWZY/[	\ ]DU \DQ ^@_`M\acbed/fDT/S
g ALh FIi CGJLj
k Qml
nDhoAGjoA
^pDSGUq^ r Qsd
AIKot >@?oA&B
R V J:@CN	TVoV J#N V[ð G/J V N V ;89/Ù1B V Úa9/B Ø G × @CJDGIÙ@F9<;ÑJ19<;2Ù ×FV JJÞ8@C?{G/;2Ù V J

 ×FV J Û 9 Ø H9<JG/;¹ÙJ V Ù ×FV J Û 9<;8; VÛ Ù V Þ>BDJµN ï Þ8; V GIB Û L8@FÙ VÛ ÙÞ8B V J19<;2Ù Ø 9N	TV× @CJATV J»HGIB»N V J»H8B9 ÛV JJÞ8JyRàe
áàQ4 V Ù Û GIBDG Û ÙATV BD@CJATV J	HGIBµN V J!J Û LµTVØ G/JsN V J1HsTVÛ @FÜ Û GIÙ@C9<;8J Û 9<;2Ù V ;8G/;2ÙµN V Jy?IGIBD@CG ðS×FV J:óGâ@C;8JÙG/; Û @ V B 
 × G Û 9<;>Ü=<Þ>BDGIÙ@F9<;ö= × 9 ð G ×FV N ï Þ8;öJ1ÙE ×FVV J1Ù[N	TV Ü;8@ V HSGIBâÞ8;öJ Û L	TVØ GíN VÛ 9 ØÇØ Þ;8@ Û GIÙ@F9<;ôRà¨áàâ4
Û 9<;2Ù V ;8G/;2Ù V×C×FV G/ÞJJ@6N V J	?{GIBD@KG ð×FV Jo5  V J Û L	TVØ GN	TVÛ BD@CÙ × G Û 9 Ø H9<J@FÙ@C9<;ÉN V J Û 9 Ø H9<JG/;2ÙJ V ÙN V J
Û 9<;8; VÛ Ù V Þ>BDJ 
 ×FV J Û GIBDG Û Ù2TV BD@CJ1Ù@ þ Þ V J N8Þ J1ÙE ×FV J19<;2Ù × G × @KJ1Ù V N V J ?IGIBD@CG ð×FV JÑÞ8Ù@ × @CJATVoV JÑN8G/;J ×FV JPJ Û LµTVØ G/Jo5R V J
?IGIBD@CG ð×CV JQB V HBATV J V ;¹Ù V ;2ÙÇN V JHGIBDÙ@ V JN V × G J1HsTVÛ @CÜ Û GIÙ@F9<;
5 Ö G/;8J × G JÞ8@FÙ V Ý ×FV JÓ?{GIBg@CG ð×FV JÓJ V B9<;2Ù
TVÛ BD@CÙ V J V ;P@FÙG × @ þ Þ V J 
 H9<Þ>BU9 ð Ù V ;8@FB[Þ8; V GIB Û L8@FÙ VÛ ÙÞ>B VÛ 9<; Û BoóV Ù V Ý ×FV J1HsTVÛ @FÜ V Þ8BUN>9<@CÙ Û L>9<@CJ@CBH9<Þ>B Û L8G þ Þ VÛ 9 Ø H9<JG/;2Ù
V Ù Û 9<;; VÛ Ù V Þ>BóG¼NµTV Ü;8@FBÝ>Þ8;ÑJ Û L	TVØ GôóG@C;8J1ÙG/; Û @ V B5
R ï Þ8Ù@ × @CJGIÙ@C9<; N V J Û L	TVØ G/J V ÙQN V ?IGIBD@CG ðS×FV J Û 9<;¹Ù1BgG/@C;¹Ù V JH8BTV J V ;2Ù VÉ×~ï G?IG/;¹ÙGI= V N V Ú½9<Þ8BD;8@FB[N V JG/@CN V J
Ø TV ÙL>9N>9 × 9/=<@ þ Þ V JH9<Þ>BâNµTV ? V× 9/H8H V BÞ8;øJ1EJ1ÙóVØV ÝÙ19<Þ>Ù V ;%=<GIBDG/;2Ù@CJJG/;2Ù þ Þ ï @ × J V BDG Û 9<;>Úa9/B ØV HGIB
Û 9<;8J1Ù1BgÞ Û Ù@F9<;PG/ÞPJÙE ×FV N>9<;8;	TV 5
ü
  8yèç:9<;>=ì@?;6æ<ì~è_å é»ê ?æ FB=)A
	
R V J Û GIBDG Û Ù2TV BD@CJ1Ù@ þ Þ V JUN8ÞÑJ1Ù³E ×FV ! "$ % ')Y* J9<;¹Ù ×CV JJÞ8@F?IG/;¹Ù V J÷úâ4>û/ü{ý 

Ö G/;8J_Þ8; V J1HsTVÛ @FÜ Û GIÙ@C9<;QN V J1Ù³E ×CV "B %(')+*Û L8G þ Þ V!Û 9 Ø H9<JG/;2ÙG#Þ; V ;8J VØð×FV N ïV ;2Ù1BATVoV J
V Ù	Þ8; V ;8J VØð×FV N V J19/BÙ@ V J5:5; Û 9 Ø H9<JG/;¹Ù × @FÙ!N V J89/ÙJ»N V N>9<;8;	TVoV J	JÞ>B!J V J V ;¹Ù1BTVoV J V Ù»HB9Ne
N8Þ@FÙ[N V J89/ÙJQN V N89<;8;µTVoV JQJÞ8BâJ V JâJ19/BÙ@ V JoÝ»÷55o5 ýµR V J Û 9 Ø H9<JG/;2ÙJâJ ï GIH8H V×C×FV ;2Ù[N V J[Ü × Ù1B V Jo5
R V J Û 9<;8; VÛ Ù V Þ8BDJQN VÇÛVÉØ 9AN
óV×CV J V B? V ;2ÙN VÇÛ 9<;N8Þ8@FÙJâG/Þ>ß89/ÙJÝÙ1BDG/;8J ØÇV Ù1ÙG/;¹Ù ×FV JâJ19/BÙ@ V J
N ï Þ;ÇÜ × Ù1B V G/Þß V ;¹Ù1BTVoV JN ï G/Þ>Ù1B V J!Ü × Ù1B V Jo5¹R V J Û 9<;; VÛ Ù V Þ>BDJ	J ï GIH8H V×C×FV ;2Ù!N V J C01 M 5S÷5j5o51ý6R V J
Ü × Ù1B V J_N89<@F? V ;¹Ù V Ù1B V N V J V ;2Ù@FÙ2TV Jy@C;8N	TV H V ;8N8G/;2Ù V J
 V ;QHGIBDÙ@ Û Þ × @ V BjÝj@ × J_; V N89<@F? V ;¹Ù"HG/J"HGIBÙGI= V B
N ï TV ÙGIÙJ¨G? VÛ N ï G/Þ>Ù1B V J#Ü × Ù1B V Jo5
RGøÜ8=<Þ>B V d Ø 9<;¹Ù1B V Þ8; V ß VØ H ×FV N ï GIB Û L8@FÙ VÛ ÙÞ8B V N V JÙE ×FVb "$ % ')Y* 55;Ü × Ù1B V H V Þ>ÙÇG?/9<@CB
H × ÞJ@ V Þ>BDJµH@FH V J V ;2Ù1BDG/;¹ÙJ V Ù:J19/BDÙG/;¹ÙJo5SR V J Û E Ûo×FV J#J9<;¹Ù:G/Þ8Ù19/BD@CJATV Jo5
Filter_3Filter_1
Filter_2
Filter_4
Filter_5
env_1 env_3 env_4
G
21
G
12
P
I
P
E
G2
3
G3
2
PI
PE
G
21
G
12
P
I
P
E
G13 G31
PIPE
G34 G43
PIPE
G
35
G
53
PIPE
 ±! {± ` c¢/}"ôk~}| ` |~²{~} ~xj|~}
#>QTS ÐÌ%$'&!ÌÏ  ^ ÎjÏ Õ Î Z<Ì ^_^ Õ Z/Î Õ V Ï
Ö G/;8J ×FV J1Ù³E ×CV /0  "$ % ')Y* Ý6Ù19<Þ8J ×FV J Û 9 Ø H9<JG/;¹ÙJ¨J19<;2Ù¨N V J "$ % ' *V ÙUÙ19<Þ8J ×CV J Û 9<;8; VÛ Ù V Þ>BDJUN V J
! 5
( 
Ò½Î  Õ Ï Q 5;îÜ × Ù1B V BATV G × @CJ V Þ8; V Ù1BDG/;J1Ú½9/B Ø GIÙ@F9<; × 9 Û G ×FV¼V ÙÓ@C; Û BATVØV ;¹ÙG ×CV N V JN>9<;8;	TVoV JB V)Û Þ V JÓJÞ>B
J V JH9/BÙ V J:N ïV ;2Ù1BTVoVV Ù V ;2?/9<@ V×FV J#BTV JÞ × ÙGIÙJ Û G ×CÛ Þ × TV JUJÞ>BJ V J#H9/BÙ V JUN V J19/BÙ@ V 5 V JBATV JÞ × ÙGIÙJUJ19<;2Ù
V ;2?/9jE!TV J%óG%N ï G/Þ>Ù1B V J¼Ü × Ù1B V JHSGIB ×ï @C;2Ù V B Ø TV N8@CG/@CB V N V JÇHS@FH V J9<ÞóG ×ïV ;2?@FB9<;8; VØÇV ;¹Ùo5B5U; Ü × Ù1B VÑV J1Ù
Û GIBDG Û ÙATV BD@CJATV HGIB ×CV J?{GIBg@CG ð×FV JJÞ@F?{G/;2Ù V J

 ×FV J;>9 Ø J
Ù19<Þ8J_N8@(,:TV B V ;¹ÙJ_N V J V J
H9/BÙ V J_N ïV ;2Ù1BATVoV J* " *- .0 * +-, V ÙN V J19/BÙ@ V J.* " *  .	0 * /1012 

* " *- .0 * +-,43 * " *  +5, 6 ÝF5F5F57* " *  +-, 4 8 9 ;: <>=@?BACA;DE * " *- +5, .GF3 * " *- +-, H
* " *- .0 * /0I2J3 * " *- /0I2 6 ÝF5F5F57* " *  /0I2 KL8M9 C: <>=N?OAPARQSE * " *- /1012 .F3 * " *- /1012 H
 H9<Þ>B Û L8G þ Þ V H69/BDÙ V Ý ×FV JÑÙEAH V JPN V J ?IG ×FV Þ>BDJ B V)Û Þ V J 2 . 4 6%TVUWUXUY2 . 4 4 V Ù ÛV× Þ8@[N VöÛV×K×FV J
V ;2?/9jE!TVoV J 2  2+* 6%TVUWUXUY2  2+* K
 TV ? V ;2ÙÞ V×C×FVØÇV ;¹Ù ×CV ÙEAH V N V N>9<;8;	TVoV J 2 N V J19<;òTV ÙGIÙ × 9 Û G ×
Y "x
u{}|tvxu{¢{tg
}"~}|~§}"À{¿ ÀÁ³d¡u}Ê<}1ijtµ|tvjx{~u¢It|}"§g[ZD~x-\/}]Zµu{x
¢It|t · ^_§u{¢{tD|~tguo~}d
3
 ×FV	Û G ×CÛ Þ × BATV G × @CJATV HGIB ×FV Ü × Ù1B V ÝB V H8BTV J V ;2Ù2TV HGIB"Þ; V Úa9<; Û Ù@F9<; øN>9<;2Ù × G:J@C=<;8GIÙÞ>B VµV J1Ù × GJÞ@F?{G/;2Ù V 

  2T 2 . 4 6%TVUXUWU 2 . 4 4  2T 2  2+* 6 TVUXUXUY2  2#* K
 ×FV J#H8BATV N8@ Û GIÙJ
	  $ H M Þ>Ù@ × @CJATV J V ;PÙG/;2Ù þ Þ V =<GIBDN V H69<Þ8B ×ï TVØ @CJJ@C9<;ÑN V JBTV JÞ × ÙGIÙJo5
R VÛ 9 Ø H9/BÙ VØV ;2Ù:N ï Þ8; Ü × Ù1B V H V Þ8Ù V Ù1B V N	TVÛ 9 Ø H9<JATVÓV ;ÑÙ1B9<@CJ Û 9 Ø H69/BDÙ VØV ;¹ÙJJÞ ÛoÛV JJD@FÚaJ

 5U; V BTVÛV HÙ@F9<; N VJD N>9<;8;	TVoV JUJÞ>B ×CV J D H9/BÙ V J:N ïV ;2Ù1BTVoV 5  V J#BTVÛV HÙ@F9<;8JUJ19<;¹ÙU@C;8N	TV H V ;8N8G/;2Ù V J
V Ù:J9<;¹Ù#BTV G × @CJ2TVoV J V ;PHGIBDG ×C× óV×FV 

rDU \LU QLS&Q OR\D_@pLT k Qml&U	_Lp@f
/U \DQ  "!i$# b&% _mT'(*) A,+&CLH.- i(#(/ FLK01% _mT23/5444 FLK01% _mT'/T76
888 4,44
888 /U \DQ /T!iIK b&% _mT' T9) A,+&CLH.- FLK0% _mT' :/;444 FLK01% _mT' T=<,*/ iGK(6
 5U; Û G ×CÛ Þ × BATV G × @CJATV HGIBµGIH8H V× N V×ï 9/H	TV BDGIÙ@F9<;5 :52R V:Û 9 Ø H9/BÙ VØÇV ;¹Ù	NµTVÛ BD@FÙµJD@ Ø H ×FVØÇV ;¹Ù × G[Ù1BgG/;8J e
Ø @KJJ@F9<; N V JBTV JDÞ × ÙGIÙJ Û G ×KÛ Þ × TV J:G/Þ Û 9 Ø H9/BÙ VØV ;2Ù:JÞ8@F?IG/;2Ù 

SGpmV@O	f	\LU \D_@pLT k Qml&U	_Lp@f
A,+ CLH.-?>- i&F,@A/ i(# /5444 iGK$66
 5U; V TVØ @CJJ@F9<;¼=<GIBDN	TVoV HGIB ×CV J!H8BTV N8@ Û GIÙJB	C  $ . N V JµBTV JÞ × ÙGIÙJ	JDÞ>B ×FV J Q H9/BÙ V J	N V J19/BÙ@ V 5  V JTVØ @KJJ@F9<;8JJ9<;¹Ù:@K;8NµTV H V ;8N8G/;2Ù V J V Ù:J19<;2Ù#BATV G × @CJATVoV J V ;ÑHGIBDG ×K× óV×FV 

Q`MGf-^@\ \D&ULToM@V _`MDM_Lp@T k Q`loU	_LpLf
W OEQLr qaGFHI-JU \DQ KL=%M ONcn #P) AQ+ CLHR6
888 4,44
W OEQLr VRaGFHI-JU \DQ KL=%MoVSNcnTU) AQ+ CLHR6
R VÛ 9 Ø H9/BÙ VØV ;2ÙUN ï Þ;ÑÜ × Ù1B V H V Þ>ÙG × 9/BDJ V Ù1B V N	TVÛ BD@FÙ:HGIB ×FV J Û L	TVØ GÿN V HB9 ÛV JDJÞ8J:JDÞ8@F?IG/;¹Ù9óÞ ×FV J
Ù1B9<@CJ Û 9 Ø H9/BÙ VØV ;2ÙJ:N	TVÛ BD@FÙJ Û @(eN V JJDÞ8JJ19<;2Ù Û 9 Ø H9<J2TV J:JATVþ Þ V ;2Ù@ V×C×FVØV ;2Ù:Gj? VÛ×ï 9/HsTV BgGIÙ V Þ>BWV 

XÒ½Ì>Z$Y
 ^:Z ( 
Ò½Î Õ 
?Dj&JoBIA&>G>[>(\]% Y,^ W_U&\DQ ^@_`M\ 3/JU \GQ ^@_mM\ KL=%	a1- i&F@b&%A6 bK JGAQ+ CLH b`
^QISoQ OR\D_Lp@T W_U&\DQ ^@_`M\ 3a
HH FDBDBIAI?oHi(# b&% _mT'(*/44,4 iGKb&% _T'/T C`K
-DaopmV`Oqf	\LU \G_LpLTb- ioF@A/ i(#(/;444 iIKR6
HH FDBDBIAI?oHi&F@Acob[%/ n(# b&% pLf	\d(*/;44,4nT#be% p@f	\doVC@K
-Q%&U@ToM@V-_`MGM_LpLT W`U \DQ ^@_`M/\ KL=%	a.- n # /;44,4 nTf6
HH >(\g% Y^ W_U \DQ ^@_`M/\ Dh/J/U \DQ ^@_`M\ KL=%/ai- ioF@Acj66
nGh&AGjoA
?oj&JDBIA&>D>[^QLS&Q OR\D_@pLT W_/U \DQ ^@_`M\ 3a b AQ+ CLH.- i&F,@ b&%/ i(# bk% _T' */444 iGK3b&% _mT'/Tl6 b`
rDU \LU QISoQ OR\D_Lp@T k Q`loU	_LpLf
AIKotI?oj&JoB
?oj&JDBIA&>D>RaopV@Oqf	\LU&\D_LpLTb- i&F@ b&%/ i(#qb&% _mT' :/444 iGKb&% _mT' Tm6 b
A,+&CLHi- i&F,@Acob&%/ n # bk% pLf	\d :/;444nT#be% pLf\doV 6 b`
SGpmV@Oqf\LU \D_Lp@T k Q`loU	_LpLf
AIKotI?oj&JoB
?oj&JDBIA&>D>"%oULToM@V-_mMDM_LpLT W_U \DQ ^@_mM\ KL=%a- n # be% p@f	\d :/444 n'T#b&% pLf	\dDVn6-b
A,+&CLH b`
Q`MGf^`\ \oULToM@V-_mMDM_LpLT k Q`l&U'	_LpLf
AIKotI?oj&JoB
ALKotG?oj&JDB
o 
P& Õ Ï Q 5; H@CH V GøN V Þ>ßîH9/BÙ V J
!Þ8; V H9/BÙ V N ïV ;¹Ù1BTVoV 9
óÞ @ × B V)Û 9<@FÙ¼Þ;'9/Ù¼N V N>9<;8;	TVoV J V Ù¼Þ8; V
H9/BÙ V N V J9/BÙ@ V 9óÞö@ ×"×FV B V ;¹?/9<@ V ÝJDG/;8J¨G/Þ Û Þ8; V Ù1BDG/;8J1Úa9/B Ø GIÙ@F9<; V Ù¨N8G/;8J ×FVÓØ VØV 9/BDN>B V 5R5; H@CH V
 
J V[Û GIBDG Û ÙATV BD@CJ V HGIB ×FV ;89 Ø N V J V J	Þ;8@ þ Þ V J»H9/BÙ V JsN ïV ;2Ù1BTVoV[V ÙN V J19/BÙ@ V Ý * " *- +-,V Ù * " *  /10I2PV Ù
×FV ÙEAH V N V N>9<;8;	TVoV J PN V Js?{G ×CV Þ>BDJ	B V)Û Þ V J V ÙB V ;2?/9jE!TVoV Jo549<; Û 9 Ø H9/BÙ VØV ;2ÙH V Þ8Ù V Ù1B V N	TVÛ Bg@FÙsHGIB
×FV J Û LµTVØ G¼N V H8B9 ÛV JJÞ8J#JDÞ8@F?IG/;¹Ù

?oj&JoBIAo>D>(DY W_U&\DQ h/WU \DQ KL=%/a3b K JIA,+ CLH b`
U \GQ DU!e+ b7)
U \GQ KL=% N +i)
	
 W_U \GQ Dh/J/U \DQ KL=%/a
AIKotG?ojoJoB
#>Q P ÐÌ ^ Z V >Î/
aÌ ^lZ Ò½ÌSÒ Õ
RG Û 9<;8Ü8=<Þ>BDGIÙ@F9<;-= × 9 ð G ×FV N ï Þ8; V GIB Û L8@FÙ VÛ ÙÞ>B V N V JÙE ×FV.E "B %(')+* N	TVÛ Bg@FÙ ×FVÑÛ 9 Ø H9/BÙ VØV ;2Ù
=_TV ;µTV BDG × N ï Þ8; V J1H	TVÛ @FÜ Û GIÙ@F9<;Ý × G Ø G/;8@óV B V N>9<;2Ùâ@C;2Ù V BDGI=<@CJJ V ;2Ù ×FV J Û 9 Ø H9<JG/;2ÙJ V Ù ×FV J Û 9<;8; VÛ Ù V Þ>BgJo5
 ×K×FV H V Þ8Ù V Ù1B V N	TVÛ BD@FÙ V HGIB ×FV J Û LµTVØ G¼N VâÛ 9 Ø H9/BÙ VØV ;2Ù:JÞ8@F?IG/;2Ù

k Qml1
h/C@toA Uq^D^ U&\DQ`M 3/ Uq^D^ U \DQmM KL=% C`K
-- >(\]% Y,^  W_U&\DQ ^`_`M\  :/WU \DQ ^@_`M/\ KL=%  ai-ei&F@ # b&% .6
888 444
888 >(\]% Y,^ O W_U&\DQ ^`_`M\  O /WU \DQ ^@_`M/\ KL=% O#ai-ei&F@ ?b&% O 66
8 W Uq^D^ U&\DQ`M 3/ Uq^D^ U \DQmM KL=% a 8
- (DY  W_U \DQ  n/ U \GQ KL=%  a
888 444
888 (DY  W_U \DQ  C/ U \GQ KL=% qa$6,6
9óÞ
"+ * " *- 0 +-,.T "# * " *- 0 /10I2 NµTV J@F=<; V ;2Ù ×ïV ;8J VØð×FV N V JUH69/BDÙ V JN VÛ 9 ØÇØ Þ8;8@ Û GIÙ@C9<; V ;2Ù1B V×FV J
Ü × Ù1B V J V Ù ×FV JH@CH V J 

"+ * " *  0 +-,43 M * " *- +-, .
"+ * " *  0 /0I2 3 M * " *  /10I2 .
#>QR# Ð 31Z/Î"ÔÕ 
aÏoÎ
 \ V Õ Ï
5U;PJ1EJ1ÙóVØV N V JÙE ×FV ! "B %(')+*V J1Ù Û GIBDG Û ÙATV BD@CJATV HGIB ×FV J#GIÙ1Ù1BD@ ð Þ>ÙJJÞ8@F?IG/;2ÙJ

 × G × @CJÙ V N V J  Ü × Ù1B V J  "! ]
   ?OAPA  V ÙsH9<Þ>B Û L8G þ Þ V Ü × Ù1B V Ý2J V JµH9/BÙ V J * " *- .0 * +-, . V Ù* " *- .0 * /0I2 . 
 H9<Þ>B Û L8G þ Þ V Ü × Ù1B V   +#" 2G'%$ . Ý8J V J Û GIBDG Û Ù2TV BD@CJ1Ù@ þ Þ V JNµTV Ü;8@ V J V ;íJ VÛ Ù@F9<;íüA5 d 
 × G × @CJ1Ù V N V J!&	H@CH V JB h! <h
   ?OAPA & V ÙH9<Þ>B Û LG þ Þ V H@FH V ÝoJ V J
H9/BÙ V J.* " *- +5, H¼V Ù* " *  /10I2 H 
 × G × @KJ1Ù V N V J¨H69/BDÙ V J V ßAÙ V BD; V JâN8ÞöJ1EJ1ÙóVØV aH9/BÙ V JâN VÛ 9 ØÇØ Þ8;8@ Û GIÙ@C9<; Gj? VÛ¼×ïV ;2?@FB9<;8; VØÇV ;¹Ù 

')(#* , " *  .	0 * 5
RG Û 9<;>Ü8=<Þ>BDGIÙ@C9<;ÑN>9<@FÙ#JGIÙ@CJÚaG/@FB Vâ×FV J Û 9<;2Ù1BDG/@C;2Ù V J:JÞ8@C?{G/;2Ù V J

d 5 Û L8G þ Þ V H9/BÙ V N ïV ;2Ù1BTVoV N ï Þ8;-H@CH VÉV J1ÙÞ8; V H9/BÙ V N V J9/BÙ@ V N ï Þ8;îÜ × Ù1B V Ý V Ù Û L8G þ Þ V H9/BÙ V N V
J19/BDÙ@ V N ï Þ8; H@CH V¨V J1ÙÞ8; V H9/BÙ V N ïV ;2Ù1BATVoV N ï Þ; Ü × Ù1B V 

9 <>=@?OACA &(')  =N?OACA JE * " *  +5, HG= * " *- /.	0 * /0I2 .
9 <>=@?OACA &(')  =N?OACA JE * " *  /1012 H>= * " *  .0 * +5, .

A5:R V J1EJ1ÙóVØVÛ 9 Ø¼Ø Þ8;@ þ Þ V G? VÛ J19<; V ;2?@FB9<;8; VØÇV ;¹Ù#HSGIB ×ï @C;2Ù V B Ø TV N8@KG/@FB V N V J:Ü × Ù1B V J  ×CV J#H@FH V J
; VÛ 9 ØÇØ Þ8;8@ þ Þ V ;2Ù:HG/JUG? VÛ×~ïV ;¹?@FB9<;8; VØV ;¹Ù 
 5 Ö 9<; Û Ý × G × @CJ1Ù V N V J:H9/BÙ V J V ßÙ V BD; V J¨N>9<@FÙ	V Ù1B V
TV =<G ×FV óG ×ï Þ8;8@C9<;ÿN V JH9/BÙ V J#N V JÜ × Ù1B V J#; ï TV ÙG/;2Ù:HG/J:Þ8; V H9/BÙ V N V H@CH V 

')(#* , " *  .	0 * 3     M * " *  .	0 * +5, .     M * " *- /.	0 * /10I2 . 
     M * " *- +-, H     M * " *- /0I2 H 
à¨;B VØ GIB þ Þ VPþ Þ V ÛV ÙEAH V N VíÛ 9<;2Ù1BDG/@C;2Ù V H V B ØV Ù1Ù1BgG/@FÙ¼N V ÚG Û @ × @CÙ V B ×FV N	TV ? V× 9/HH VØÇV ;¹ÙoÝµHGIB
V ß VØ H ×FVôV ; NµTV N8Þ8@CJG/;2Ù × G × @CJÙ V N V J H9/BÙ V J V ßÙ V BD; V JíNÞ J1EAJÙóVØÇV ' (+* , " *- .0 * JDG/;8J × G
N VØ G/;8N V B V ßH × @ Û @CÙ VØV ;¹ÙG/ÞPN	TV ? V× 9/H8H V Þ>B5
üA5:R V J#Ü × Ù1B V J; VâÛ 9 ØÇØ Þ8;8@ þ Þ V ;2ÙHG/J#N8@FB VÛ Ù VØV ;¹ÙoÝS@ × Js; ï 9<;2Ù#HG/J#N V H69/BDÙ V J V ; Û 9 ØÇØ Þ8; 

9< = d E  F3 <	

 ') % C'   
 ') % ;+'   -
 
 ') % C'  <  
 ') % C'   <
 3
3>5:R V J#H@FH V Js; VâÛ 9 ØÇØ Þ8;8@ þ Þ V ;2ÙHG/J#N@FB VÛ Ù VØV ;2ÙoÝ@ × Js; ï 9<;2Ù#HG/J:N V H9/BÙ V J V ; Û 9 Ø¼Ø Þ8; 

9< = d & E F3 < 
 ')   
 ')    
 ')  < 
 ')   <3 
#>Q! ÐÌ ^ Î 
 ^ Î Õ Ï#"Z	
½Î Õ Z/Î V Ò Õ Ï
R V J Û 9<;¹Ù1BgG/@C;¹Ù V JGIB Û L@FÙ VÛ ÙÞ>BDG ×FV JNµTVÛ BD@F? V ;2ÙN V J#H8B9/H8BD@TV ÙATV JóGÇJGIÙ@CJÚaG/@FB V HSGIB:Þ8;PJ1EJ1ÙoóVØV H69<Þ8B V Ù1B V
Û 9<;>Úa9/B ØV G/Þ J1ÙE ×FV   <"$ % ')Y* 5  ×C×FV J»J9<;¹ÙN	TVÛ BD@FÙ V J	HGIBN V JµÚa9/B Ø Þ ×FV JµN VU× G × 9/=<@ þ Þ V N8ÞÇH8B VØ @ V B
9/BDN>B V 5¹R V JEAJ1ÙoóVØV¨Û 9<;8J@KNµTV BATV:V J1Ù	NµTVÛ BD@FÙ»HSGIB»Þ8; V JH	TVÛ @FÜ Û GIÙ@F9<; þ Þ8@8H V Þ8Ù V Ù1B V 9 ð Ù V ;AÞ V JG/;8J»Þ8Ù@ × @CJ V B
×FV JÑJ Û LµTVØ G/J N>9<;8;	TV J Û @(eN V JJÞ8Jo5   G/@CJ ×FV J H8BD9/H8BD@TV Ù2TV J-óG ?!TV BD@FÜ V BíJ9<;¹ÙòTVþ Þ8@F?IG ×FV ;2Ù V JîóG ÛV×C×FV J þ Þ8@
Û 9<;2Ù1BDG/@F=<; V ;2Ù ×FV Js?IGIBD@CG ðS×FV J Û GIBDG Û Ù2TV BD@CJ1Ù@ þ Þ V JUN8ÞÑJ1Ù³E ×CV 5
R V J1EJ1ÙóVØV V J1ÙN	TV ;89/Ù2TV HSGIBN V Þßø?IGIBD@CG ðS×FV J
  B V H8BATV J V ;2ÙG/;¹Ù ×FVÉÛ 9 Ø H69/BDÙ VØV ;¹ÙÓ= × 9 ð G ×»V Ù
 !"# $ &% B V H8BTV J V ;¹ÙG/;2Ù × G NµTV Ü;8@FÙ@C9<;-N V JH8B9 ÛV JJÞ8JÞ>Ù@ × @CJ2TV JN8G/;8J 	 5R V J Û 9<;¹Ù1BgG/@C;¹Ù V J Û 9<;fe
ÛV BD; V ;2Ù × GôJ1HsTVÛ @CÜ Û GIÙ@F9<; V ;2Ù@óV B V 9<Þ J V Þ ×FVØV ;2ÙÇÞ8; V HGIBÙ@ V 5yO9<Þ8JÇJÞ8H8H9<J19<;8J þ Þ V ×CV JÚ½9<; Û Ù@C9<;8J
JÞ8@C?{G/;2Ù V J#J19<;2Ù:N	TV Ü;8@ V J X 5
Y/[	\ ]oU \DQ`M%$'&)(+*-,/.1032)4 5 6),87( 9:0<;=7 Z ~}v}6¢/g|~}}´~}|~u{}8>Fu{gu#1tg²6} }<?v<  x{u{}"}´j¢|~} u¨v}y g§¢/g|~} §} uo
$&poS aoUq^D^sM@$A&)(+*-,/.1032)4 5 ¾ 4/2CB B=,D9=9 9=0<;:7 Z ~}
v} 2}´j¢|~} gu{8v¹  tD¢{¢/} vj}6¢|~o} lxv{tgux{u: §¢/D|~} §} uo
	UmV-QE$ ¾ 4/2CB B=,D9=9 5F0G-(+HI7 _§ vjx¢j|~o } x_tD¢{¢/} ~}!vtgu{
xu{}_}´l¢j|~} uâv<  tD¢{¢/} ¹vj}y¢|~o } x
]DU \DQ`M%$ ¾ 4/2CB B=,D9=9 5 6),87( 9:0<;=7 cD|~} Q§} uo~gu{u6} } âv{tDu{âx{u}}´j¢|~}lgu[v¹  tg¢¢/} 2v}y¢|~o} x{
$&poS JQsdK$L9M2CB=,D9 G( ÃON 0G-(+HI7 5 ¾ 4/2CB G( Ã ] } u{v»tvS}¶Iu~gu	v<  xu	¢j|~o } x{v<  xu{}~}»v}yvS}  tD|t~u{o1tg} 
R V JyÙEAH V J QP ORTS	U A! VW/S   X K  VZY YDS    X K  
 J9<;¹Ù ÛV ÞßN V HGIBÙ@ V JyN ï Þ8; V
J1HsTVÛ @FÜ Û GIÙ@F9<;
5  V J9<;¹Ù ÛV Þ>ß N V JP;>9 V Þ8N8JÑN Vø×ï GIB ð B V N Vø× G JEA;2ÙG{ß V G ð J1Ù1BDG/@FÙ V B V H8BTV J V ;2ÙG/;¹Ù × G
J1HsTVÛ @FÜ Û GIÙ@F9<;
5 Ö V H × ÞJoÝS;>9<ÞJ[JÞ>H8H9<J19<;8J þ Þ ï Þ8;öGIÙ1Ù1BD@ ð Þ>Ù\[7 !  . V JÙâG/JJ19 Û @gTV óG Û L8G þ Þ V N	TV Ü;@FÙ@F9<;
N V H8B9 ÛV JJÞJo5 V Ù[GIÙ1Ù1BD@ ð Þ>ÙUH V B ØV Ù[N VÓÛ 9<;;8G FÙ1B V×FV J1ÙE ×FV 9<Þ ×FV ÙEAH V N VÛ 9 Ø H9<JG/;2Ù¨9<ÞôN VÛ 9<;fe
; VÛ Ù V Þ>BN ï Þ8;%J1ÙE ×FV N ï Þ8;øH8BD9 ÛV JJDÞ8Jo56GIB V ß VØ H ×FV ÝÞ8; V NµTV Ü;8@FÙ@C9<;øN V HB9 ÛV JDJÞ8JâN	TV ;>9/ÙATVoV HGIB × G
?IGIBD@CG ð×FV% B V H8BTV J V ;2ÙG/;2ÙÞ8;öÜ × Ù1B V G/Þ>BDG^] 9`_ : 6a Û 9 Ø¼ØV ?{G ×CV Þ>BâN VÇ×ï GIÙ1Ù1BD@ ð Þ>Ù\[7 !  . Ý ÛV¼þ Þ8@ V J1Ù
;>9/ÙATV 
A[7 !  .-b %dc 5 ] 9`_ : 6a 5  ;>ÜS; V Ù"H69<Þ8B_J@ Ø H × @FÜ V B × G:;>9/ÙGIÙ@F9<;Ý{;>9<ÞJ_N	TV Ü;@CJJ19<;8J ×FV J V ;8J VØð×FV J
% .  *   0 V Ù 	 . 	  0 B V H8BATV J V ;2ÙG/;¹Ù ×FV J V ;8J VØð×FV JN V JÓÜ × Ù1B V J V ÙÓN V JQH@CH V JN ï Þ8;îJ1EAJÙóVØÇV Û 9 Ø¼ØV
JÞ8@CÙ 

e %(')+*  gf hiY%jlk  % m:n>
 3ogn = /*pjlk Y  % %  gf hI
Tq
S *pkrh:  /*pjlk s n  %jlk  % m:tn8  Q!  n 
h
h
3 ] 9`_ :R6`a 
 ¢ItD|}³´}§¢{}x|F  tD|\j|~}!v}yt	juotD´j}yt \|tg~}»v}t	¢6}  ¶I tD~u¹d

C gf hiY% jlk  % m:tn 
3o+ = /*pjlk Y  % %  gf hI
Tq
S *pkrh:  /*pjlk s n  %jlk  % m:tn8  Q!  6
h
h
3  96 
R V J Û 9<;¹Ù1BDG/@K;¹Ù V JUJ19<;2Ù:J19<@FÙ#J1Ù1BgÞ Û ÙÞ>B V×C×CV J  d e 3 
 J19<@FÙ Û 9 Ø H69/BDÙ VØV ;¹ÙG ×CV J   e@ 
 5
ÐÌ ^ Î / 
 ^ Î Õ Ï
d 5:R V J1EJ1ÙoóVØVÛ 9 ØÇØ Þ8;8@ þ Þ V Gj? VÛ J19<; V ;2?@FB9<;8; VØÇV ;¹Ù#HSGIB ×ï @K;¹Ù V B Ø TV N@CG/@FB V N V J:Ü × Ù1B V JoÝ ×FV JH@FH V J
; VâÛ 9 Ø¼Ø Þ8;@ þ Þ V ;¹ÙHG/J:G? VÛÓ×ïV ;¹?@FB9<;; VØV ;2Ù 

9  = C gf hiY% jlk  % m:tn>
E^W  ')!  6
 ' W  ') gf  h1
 3
A5:R V J#N>9<;8;	TVoV JJ19<;2ÙÙ1BDG/;8J Ø @CJ V J V ;2Ù1B Vâ×FV J	Ü × Ù1B V JsHGIB ×ï @C;2Ù V B Ø TV N8@CG/@CB V N V JsH@FH V J  ×CV JsÜ × Ù1B V Js; ï 9<;2Ù
HG/J:N V H9/BÙ V J V ; Û 9 Ø¼Ø Þ8; 
 

9On d n  = e %(')+*  gf hiY% j k  % m:tn>
E^W  ')!  n d 
D W  ')  n  
3
üA5 sLG þ Þ V H@FH V G N V ÞßøH9/BÙ V Jo5_ñ × B V× @ V Þ8; V H9/BÙ V N V J9/BÙ@ V N ï Þ8;øÜ × Ù1B V óG Þ8; V H9/BÙ V N ïV ;2Ù1BATVoV
N ï Þ;ÑG/Þ>Ù1B V Ü × Ù1B V 

9  = C gf hiY% jlk  % m:tn>
 '%
 	  

 E W  ')!   
3 
   

 
48 ' n  n 
 = e %(')+*  gf hiY%jlk  % m:nR
E 
  = W  ')!  n 	 
 8 

 = W  ')!  n 
 
8 n  F3 n 
 

3>5:á_9<Þ8J ×FV J#H@FH V JJ19<;2Ù#@C;8N	TV H V ;8N8G/;2ÙJ @ × J; V HGIBÙGI= V ;2Ù:HG/J#N V H69/BDÙ V J 
 5
9  d    = C gf  h+Y%jlk  % mMtn 
 E W  ')   d 
 W  ')    
 3
  5:á_9<Þ8J ×FV JsÜ × Ù1B V JsN>9<@F? V ;2Ù V Ù1B VQÛ 9<;>Úa9/B ØV JG/Þ Û 9 Ø H9/BÙ VØÇV ;¹Ù#N	TV ÙG/@ ×K× TV N8G/;8J × GJ VÛ Ù@F9<;PüA5 d Ý ÛIïV J1Ù
óGPN@FB VÇþ Þ ï @ × J[N>9<@C? V ;¹Ù V Ù1B V TVþ Þ@F?{G ×CV ;¹ÙJJ V× 9<;øÞ8; V B V× GIÙ@F9<;øN ï TVþ Þ8@F?IG ×FV ; ÛVÉÛ 9 Ø H9/BÙ VØV ;2ÙG ×FV
G/ÞPJ Û L	TVØ Gÿ@C;8J1ÙG/; Û @gTV NµTV Ü;8@CJJDG/;¹Ù ×FVâÛ 9 Ø H69/BDÙ VØV ;¹ÙN V JÜ × Ù1B V Jo5
A5:á_9<Þ8J ×CV JH@FH V JN>9<@F? V ;2Ù V Ù1B VÓÛ 9<;>Ú½9/B ØV J:G/Þ Û 9 Ø H69/BDÙ VØV ;¹ÙUNµTV ÙG/@ ×C× TV N8G/;8J × GÇJ VÛ Ù@F9<; üA5 d Ý ÛIïV J1Ù
óGÓN8@FB Vþ Þ ï @ × J»N>9<@C? V ;¹Ù V Ù1B V TVþ Þ8@F?IG ×FV ;2ÙJµJ V× 9<;ÉÞ; V B V× GIÙ@F9<;ÉN ï TVþ Þ8@F?IG ×FV ; ÛV¨Û 9 Ø H9/BÙ VØV ;2ÙG ×FV G/Þ
J Û LµTVØ G¼@K;8J1ÙG/; Û @TV N	TV ÜS;8@CJJG/;2Ù ×FVâÛ 9 Ø H9/BÙ VØÇV ;¹Ù:N V JH@FH V Jo5
#>Q  3
 >Î
½Ì ^ Ï¼Ï V ÑÒ Õ ÏÎ `Ò Õ "!#%$&')(
R V Jâ?{GIBD@KGIÙ@F9<;8J¨B V H8BTV J V ;¹Ù V ;2ÙQN V JâJ9 × Þ>Ù@F9<;8J¨J1HsTVÛ @CÜ þ Þ V J[N V J1HsTVÛ @FÜ Û GIÙ@C9<;øN V J¨Ü × Ù1B V J V ÙâN V J[H@FH V Jo5
 ×K×FV J J19<;¹Ù Û 9 Ø H69/BDÙ VØV ;¹ÙG ×CVØV ;¹ÙòTVþ Þ8@F?IG ×FV ;2Ù V J J V× 9<; ×~ï TVþ Þ8@F?IG ×FV ; ÛV N V J Þ>B V Ù2TV
 G/ÞßòJ Û L	TVØ G/J
N>9<;8;	TV JN8G/;8J × GJ VÛ Ù@F9<; üA5 d 5
 3	
 >Î/
aÌ ^ ÏQÏ V ÇÒ Õ Ï ( 
Ò½Î  Õ Ï Q s9 ØÇØV ?AÞÉN8G/;8J ×CV J Û LµTVØ GÓ=_TV ;	TV BgG × Ý ×FVÛ 9 Ø H9/BÙ VØÇV ;¹ÙsN ï Þ8;¼Ü × Ù1B V
V J1Ù#N	TVÛ 9 Ø H9<JATVV ; Ù1B9<@CJ Û 9 Ø H9/BÙ VØÇV ;¹ÙJ
 × GBATVÛV H8Ù@F9<;PN V JN89<;8;µTVoV JoÝ ×FV[Û G ×CÛ Þ ×V Ù × GÓÙ1BDG/;8J Ø @KJJ@F9<;
N V J»BATV JÞ × ÙGIÙJo5  V J Û 9 Ø H9/BÙ VØV ;2ÙJ»H V Þ>? V ;2Ù»J ïV ß»TVÛ Þ>Ù V B#J2TVþ Þ V ;¹Ù@ V×K×FVØV ;2Ù Û 9 ØÇØV N8G/;8J ×CV J Û L	TVØ G
=_TV ;µTV BDG × Ý9<Þ V ;ÉHGIBDG ×K× óV×FV 
<HGIB V ß VØ H ×FV Ý ×FV Ü × Ù1B V H V Þ>Ù Û 9 ØÇØV ; ÛV BâóGâB VÛV ?/9<@CB	N V ;>9<Þ>? V×C×FV J V ;¹Ù1BTVoV J
G?IG/;2Ù N ï Gj?/9<@FBPÙ V B Ø @K;µTV J19<; Û G ×CÛ Þ × 5O:9<Þ8JíGIH8H V×C×FV B9<;8J ÛV%Û 9 Ø H69/BDÙ VØV ;¹Ù N ï Þ8;òÜ × Ù1B V ;89<; ð× 9Ne
þ Þ8G/;¹Ù  ^ Ì ^ X ÒaÌ>Z=Y
 ^*Z  Ò½Î Õ  
 5 Ö G/;8J ÛVÛ G/JoÝ ×FV JyÙ1B9<@KJ Û 9 Ø H9/BÙ VØV ;2ÙJµJ V:Û 9 Ø H9<J V ;2Ù V ;HGIBgG ×C× óV×FV
V ÙJ V J1E; Û L>B9<;8@CJ V ;¹ÙQJDÞ>BN V Þ>ßöH9/BÙ V JÓ@C;2Ù V BD; V J Û G Û L	TVoV JoÝ . 4#* * " * O6V Ù . 4+* * " * +* 5_R V J Û L	TVØ G
=_TV ;µTV BDG × N V Ü × Ù1B V N>9<;8;	TV N8G/;8J × GíJ VÛ Ù@F9<; üA5 d Û 9/BB V J1H9<;8NøG/Þ Û 9 Ø H69/BDÙ VØV ;¹ÙÓN V Ü × Ù1B Vð× 9 þ ÞG/;¹Ù
 Ò½Ì>Z$Y
 ^:Z  Ò½Î Õ  
 5R V J Û LµTVØ GÉN V Ü × Ù1B V ;>9<; ð× 9 þ Þ8G/;¹Ù V JÙN	TVÛ BD@FÙ Û @(eN V JJ9<Þ8Jo58R V JÙ1B9<@CJ#?{GIBD@KG ð×FV J
$" * "   !  	 * .- 4 	 "-,).- 2 yÝ !- K 	 2+* " * .- 4  "-,).- 2  V ÙB  0 2  * *  " 4 0 K .	00 .  4 	 "-,#.  2 
N	TV ;>9/Ù V ;2Ù ×FV J Û 9 Ø H9/BÙ VØV ;2ÙJ:N	TV Ü;8@KJ#N8G/;8J × GJ VÛ Ù@F9<; üA5 d 5
. ~} }!©ox}F ½} ©xztD}u{ }!vj}y·x|~}}ygx0/%1321Á³Å54UÁ7698¿;:<1ÄÁ%=>Á@? k  h A

  Ì ^ XÒaÌ>Z$Y
 ^:Z ( 
Ò½Î Õ 
?ojoJoBIA&>D>[>$\]% Y^ W_U \GQ ^`_`M\ 3/WU \DQ ^@_`M/\ KL=%	a1- i&F@ b[%g6 bK JGA,+ C@H b`
h/CLtoAN_mT	\ U \DQ'D_mT	\ U \DQd2 C@K
- ^QIS&Q OR\G_LpLT W`U \DQ ^@_`M\ 3/_mT\ /U \DQ a
8 W@_mT	\ U&\DQ-a 8
aDpmV@Oqf	\@U \D_LpLT W@_mT	\ U \GQ _mT	\ U&\DQ 2a - i&F@ 6
8 W@_mT	\ U&\DQ 2a 8
%D&ULToM@V _`MDM_Lp@T W_U \GQ ^@_mM\ KL=%C/L_mT	\ U \DQd2a 6
nDhoAGjoA
?oj&JoBLA&>D>[^QISoQ OR\D_Lp@T W_U&\DQ ^`_`M\ h/_mT	\ U \GQ-a b K JGA,+&CLH b`
rDU \LU QLS&Q OR\D_@pLT k Qml&U	_Lp@f
HH FoBGBIAI?oH i$# b&% _mT' :/444Q/ iGKb&% _T'/T C`K
- _T	\d U&\DQON i(#f444 NZiGK)
^QIS&Q OR\G_LpLT W`U \DQ ^@_`M\ B/ _mT\ /U \DQ a$6
AIKotG?Dj&JoB
?oj&JoBLA&>D>RaopmV`Oqf	\LU \G_LpLT W@_T	\ U \DQD_mT	\ U \DQ 23a- ioF@ b 6NbK JIA,+ CLH b`
_mT	\d /U \DQI!Ii(# b% _mT (444J!LiGKb&% _mT' T9)
SGpmV@Oqf\LU \D_Lp@T k Q`loU	_LpLf
H,H FoBDBIAL?oH i&F@]cob./ n #qb% pLf	\d :/444Q/ nT#b% pLf	\MoV#C@K
-_mT	\ U&\DQ 2 N n #f44,4;N nTU)
aopmV`Oqf	\LU \G_LpLT W@_T	\ U \DQD_mT	\ U \DQ 23a- ioF@Acj6 6
AIKotG?Dj&JoB
?oj&JoBLA&>D>"%&U@ToM@V-_`MGM_LpLT W`U \DQ ^@_`M\ KL %/I_T	\ /U \DQ 23a3b K JGAQ+ CLH b`
_mT	\ U \DQd2U!Ln #qb% pLf	\d  / 44,4W!LnT#b'% pLf\doV )
Q`MGf-^@\ \D&ULToM@V _`MDM_Lp@T k Q`loU	_LpLf
H,H"%&ULTDM@V-_`MDM/_LpLT W_/U \DQ ^@_`M\ KL=%/I_mT\ U&\DQ 2a
AIKotG?Dj&JoB
AIKDtG?oj&JoB
 3	
 >Î/
aÌ ^ Ï%Ï V  Ò Õ Ïfo 
C& Õ Ï Q R V J Û LµTVØ Gø="TV ;	TV BDG × N V H@FH V NµTVÛ BD@FÙ ×FVÑÛ 9 Ø H9/BÙ VØV ;2Ù¼J19<ÞL8G/@FÙ2TV 

B VÛV ?/9<@FBÓÞ8; ØV JJDGI= V JÞ>BâJDG H69/BDÙ V N ïV ;¹Ù1BTVoVÿV Ù ×FV B V ;2?/9jE V BJÞ8BâJG H9/BÙ V N V J19/BDÙ@ V 5
ñ ×V JÙâH9<JJ@(e
ð×FV N V N	TVÛ 9<Þ>H ×CV B ÛV J[N V Þß Û 9 Ø H9/BÙ VØÇV ;¹ÙJoÝ
H9<Þ>B¨H V B ØV Ù1Ù1B V HSGIB V ß VØ H ×CV H × Þ8J@ V Þ8BDJBTVÛV H8Ù@F9<;J
JÞ ÛoÛV JDJ@F? V JÓG?IG/;¹ÙÞ8; V ;¹?/9<@5 "9<Þ>B ÛV× GÝ"Þ;øH@FH V N>9<@CÙG?/9<@CBÞ; V¼Ø TVØ 9<@FB V ÙG Ø H9<; × 9 Û G ×FV H9<Þ>B
V ;>B V =<@KJ1Ù1B V B ×FV J ØV JJGI= V JsB V)Û ÞJ V ; GIÙ1Ù V ;2Ù V N ïV ;2?/9<@5  V Ù1Ù V[Ø TVØ 9<@FB V ÙG Ø H9<;ÉH V Þ8Ù V Ù1B V[ð 9/BD;	TVoV 9<Þ
;>9<;
5R"9<Þ>B Ø 9NµTV× @CJ V B[N V Ù V× JUH@FH V JoÝ;89<Þ8J¨NµTV Ü;8@CJJ9<;8J ×CV JÙ³E2H V J	:] V Ù
  ] Ø Þ8;8@CJN V J
9/HsTV BDGIÙ@F9<;J 9 ;#9: Ý  : Ý 6 Ý : 9_ Ý 6 R: 5R V Ù³E2H V 		 	:] V JÙ"N V H × ÞJ Ø Þ8;8@¹N V	×ï 9/HsTV BgGIÙ@F9<;
  _=_ 58G/Þ8Ù V N V H × G ÛV Ý8;>9<Þ8J#; V NµTVÛ BD@F?/9<;8J:HG/J#@ Û @ ÛV J:ÙEAH V J:N V N>9<;8;	TVoV J58ñ × JJ19<;¹ÙN>9<;8;	TV J:NG/;8J ×FV
BDGIH8H9/BÙ@C;2Ù V BD; V ÷ 7R_û/û{ý~5SO:9<Þ8J#9 ð Ù V ;>9<;8J ×CV J#N V ÞßÑJ Û L	TVØ G/JJÞ@F?{G/;2ÙJ#N V HS@FH V J 

XÌ V_^ Õ  o 
C& Õ
?oj&JoBIAo>D>(DY W_U&\DQ h/WU \DQ KL=%/ai- ! J#"DKotoAGtRb!$#%'&)( 
 ( !*%+R6 bK JGA,+ C@H3b`
W K&JIHi- E," @@A-
 ! J-"GKotoAGt 66maGFH
U \DQ l![+3bk% )
(DY W_U \DQ B/ U&\DQ KL=%	a1-e?)"oH -W+./ ! J-"GKotoAGt 66
WZa
W K&JIHi- AT&?oH0.-
 ! J-"GKotoAGtR6,6`aGFH
U \DQ KL=% N h&ADFIt.- ! J-"GKotoAGt 6 )
(DY W_U \DQ B/ U&\DQ KL=%	a1- H&FoCQ@A-
 ! J-"DKotDAGtR66
AIKotG?ojoJoB
û
  ^ !Ì V ^ Õ  o 
P& Õ
?oj&JoBIAo>D>(DY W_U&\DQ h/WU \DQ KL=%/ai- IK %DK g J-"DKDtoAGt3b!,%+ 6NbK&JGA,+ CLH b?
U \DQ l![+3bk% )
(DY W_U \DQ B/ U&\DQ KL=%	a1-e?)"oH -W+./ GK %oK g J-"DKotDAGt 66
WZa
W K&JIHi- AT&?oH0.-
 GK %oK g J-"DKotDAGt 66`aGF,H
U \DQ KL=% N h&ADFIt.- GK %oK g J-"DKotDAGtP6P)
(DY W_U \DQ B/ U&\DQ KL=%	a1- H&FoCQ@A-
 GK %oK g J#"DKotoAGt 6,6
AIKotG?ojoJoB
  æ<êµéBA éBA ëf;>? ê»åµç<èyé»êµìæíéBA ëèå	è =êyæ<ìèå
5U;%H8BD9AN8Þ@FÙâN V Û 9<;¹?/9 × Þ8Ù@F9<; NµTV Ü;8@FÙÓÞ8; V JDÞ8@FÙ V N V ?IG ×FV Þ>BDJ
  V ;-G/N8N8@FÙ@C9<;8;8G/;2Ù ×FV H8B9N8Þ8@FÙâN V ;
?IG ×FV Þ>BDJ Û 9<;8JÙG/;¹Ù V J M ÝCÝ  HSGIB:Þ8; V JÞ@FÙ V N V ?IG ×FV Þ>BDJ  5

  3 
M   
      M 
  d 

5U;BATV J V G/ÞÿJ1EAJÙ19 × @ þ Þ V ÷ âÞ8; AÝú[GIB /ûIýSGj? VÛ DÑÛV×C× Þ ×FV Jy@CN V ;2Ù@ þ Þ V JB V× @TVoV J V ß»TVÛ Þ>ÙG/;2Ù ×FV#Ø VØV G × =/9Ne
BD@FÙL ØV H V Þ8Ù V Ù1B V Þ>Ù@ × @CJ2TV H69<Þ8BBATV J19<Þ8N>B VÛV H8B9 ð× óVØÇV 58RG <    ÛV×C× Þ ×CVUÛ G ×CÛ Þ ×FV óG × G     TV ÙGIH V 


  3        M 
  
  M T 

ùU@C;8J@Ý × G <    ÛV×C× Þ ×FV B V)Û 9<@FÙ × GÉ?{G ×FV Þ8B
  M V ÙÙ1BDG/;J ØV Ù!
  óG × G ÛV×C× Þ ×FV JÞ8@F?IG/;¹Ù V 5R V J ÛV×K× Þ ×FV JH V Þ>? V ;2ÙÿN>9<; Û V Ù1B VôØ 9NµTV× @CJATVoV JÿHGIB N V JÿÜ × Ù1B V J¼9/B=<G/;8@CJATV J V ; H@FH V× @C; V 5 "9<Þ>B ×ï @K;8@FÙ@CG × @KJGIÙ@F9<; N V
× GøJ9 ØÇØV ÝµÞ; H8B VØ @ V BÇÜ × Ù1B V H V Þ8Ù V Ù1B V Þ8Ù@ × @CJATV Ý!Ü × Ù1B V Þ8;H V Þ HGIBÙ@ Û Þ × @ V B þ Þ@óG Û L8G þ Þ V TV ÙGIH V
V ;2?/9<@ Vÿ× G Ø VØV ?{G ×CV Þ>BN ï @K;8@FÙ@CG × @KJGIÙ@F9<;   
 5R V J ÛV×C× Þ ×FV JN>9<@F? V ;2ÙQÙ19<Þ>Ù V JÓB VÛV ?/9<@CBN V J"  Ý Ø G/@CJ
G? VÛ Þ8;îNµTVÛ G × GI= V 5"O9<Þ8JÓ@C;2Ù1B9ANÞ8@CJ19<;8J ×FV Ü × Ù1B V $#&%	('$%*),+ þ Þ8@yBóV = ×CVÉÛV Ù V ;2?/9<@5"á9<Þ8J ×FV JâÜ × Ù1B V J
Û 9 ØÇØ Þ8;8@ þ Þ V ;2Ù
?A@KGN V JH@CH V J5R_G @F=<Þ>B V  Ø 9<;¹Ù1B Vµ×ï GIB Û L8@FÙ VÛ ÙÞ>B V G/@C;8J@ Û 9<; )Û Þ V 5 Ö G/;8J ÛV Ù V ß VØ H ×FV Ý
;>9<Þ8J Û 9<;8J@CN	TV B9<;J_c1ÞJ1Ù V Ù1B9<@CJ?IG ×FV Þ>BgJ  D 3 ü 
 5
4Þ@F?{G/;2ÙÞ8; V GIH8HB9 Û L V N V J ÛV ;N8G/;¹Ù V Ý6;>9<Þ8JGj?/9<;8JÞ;ÑNµTV ? V× 9/H8H VØV ;2Ù V ; þ Þ8GIÙ1B V TV ÙGIH V J 

 /*hQ ,-+*/. '   
@CN V ;2Ù@FÜ Û GIÙ@F9<; N V×~ï @C;¹Ù V BDÚaG ÛV N8ÞíJ1EJ1ÙoóVØV G? VÛ J9<; V ;2?A@CB9<;8; VØV ;2Ù@C;J1ÙG/;fe
Û @CGIÙ@C9<;PN V ')(#* , " *  .0 *C
 G/@C;8J@ þ Þ V N8Þ Ù³E2H V N V J#?{G ×FV Þ8BDJÉTVÛ L8G/;8=_TVoV J5
 s 102-Q!/.Y'  1 
@KN V ;¹Ù@CÜ Û GIÙ@F9<;öN V J Û 9 Ø H9<JG/;2ÙJ V Ù[N V J Û 9<;8; VÛ Ù V Þ>BgJ V Ù[H69<Þ8B Û L8G Û Þ8;ôN ïV Þß
N	TV Ü;@FÙ@F9<;ÑN V J19<; @C;2Ù V BÚaG ÛV Ý ÛIïV J1ÙÓóGÇN8@CB V @C;8J1ÙG/; Û @KGIÙ@F9<;ÑN V J Û GIBDG Û ÙATV BD@KJ1Ù@ þ Þ V JN V JÜ × Ù1B V J V ÙN V J
H@CH V J5ù ×ï @CJDJÞ V N VâÛV Ù1Ù V TV ÙGIH V ÝÞ8; V ?{GIBD@KG ð×FV 	 B V H8BTV J V ;2ÙG/;¹Ù × G Û 9<;>Ü8=<Þ8BDGIÙ@F9<; = × 9 ð G ×CV[V J1Ù
N	TV Ü;@ V 5
 1*pj;2-Q!.Y'   
_N	TV Ü;8@CÙ@F9<;øN8Þ Û 9 Ø H9/BÙ VØV ;2ÙN VÿÛ L8G þ Þ V Ü × Ù1B VÇV ÙH@FH VV ; Û L>9<@CJ@KJJG/;2ÙQÞ8;
J Û LµTVØ G¼N V ?{GIBg@CGIÙ@F9<;ÑN V Ü × Ù1B V 9<ÞÑH@FH V 5
43 0  ' *2-Q 5.Y'   
SNµTV Ü;8@FÙ@F9<;ÑN V JÙEAH V J#@C;2Ù1B9ANÞ8@FÙJo5
óù Û L8G þ Þ V TV ÙGIH V Ý ×CV J Û 9<;¹Ù1BgG/@C;¹Ù V JN>9<;8;	TVoV JN8G/;8J × GN	TV ÜS;8@FÙ@F9<;ÑN8ÞÑJÙE ×FV N>9<@F? V ;2Ù V Ù1B V JDGIÙ@CJ1ÚG/@FÙ V Jo5
*!Q 2-+*6.Y'   A Ö V Þ>ßÉH9/BÙ V J V ßÙ V BD; V J#J19<;2Ù#;	TVÛV JJG/@CB V J 
8Þ8; V H9/BÙ V N ïV ;2Ù1BATVoV"7 H69<Þ8BµB VÛV ?/9<@CB × G
JÞ8@CÙ V 8  
  V ÙÞ; V H9/BÙ V N V J19/BDÙ@ V:9 H9<Þ>BâB V ;¹?/9E V B × GíJÞ@FÙ V N V JBTV JÞ × ÙGIÙJ 
  
` 5RG × @CJ1Ù V N V J
H9/BÙ V J V ßÙ V BD; V JsB V H8BTV J V ;¹ÙATVoV HSGIB × G?IGIBD@CG ðS×FV ')(+* , " *  .	0 *PV J1ÙÉTV =<G ×FV óGK 7<;=91
 54Þ>B 7V Ù#JÞ8B 9 Ý
×FV J?IG ×FV Þ>BgJÉTVÛ L8G/;>="TVoV J¨J19<;2Ù:N V Ù³E2H V  7  NµTVÛ BD@F?IG/;¹ÙUN V J V ßH8B V JJD@F9<;8JJ1E ØQð 9 × @ þ Þ V J5
d 
ZERO CELL CELL CELL
BROADCAST
X
Y
PIPE PIPE PIPE
Y01 Y10 Y12 Y21 Y23 Y32
P
I
P
E
P
I
P
E
P
I
P
E
XB1
X1
XB2
X2
XB3
X3
CONVO
 ± ¹± ` |~³²~}~x|~}yvj}yaj}!¾¿ ÀÁsÂÑÃS¿FÄ Å½Á³Æ»¢/xj|}» tg x{2v¹  xuU¢|~vjx{v}yuzxj~gu
 &ÔÕ Z-
  Z >Î/
aÌ ^  V & Ì  V 
KÎ  Õ Z<Ì ^ ÌSÒ V Î/
aÌ ^
>@?oA&BDCLE CGBGFIH CGJ@KDJLKoi&JRW./	oa b K JGA,+ C@H
g AIh FIi&CGJ-"oj
k Q`l
nDh&AGjoA
^poSIUq^ r&Qsd
AIKDt >@?&A&B
s 10,-!Q  . '   A s9 ØÇØV ×FV Ø 9<;¹Ù1B V × GÜ=<Þ>B V AÝ¨Ù1B9<@CJöÙEAH V JôN V Ü × Ù1B V J 9<;2ÙÍTV Ù2TV @CN V ;2Ù@FÜ	TV J

$#&% '$%*),+SÝ
	&#  V Ù '	651"9<Þ>B Û LG Û Þ8;íN ïV Þ>ß6Ý ×FV J Û GIBDG Û Ù2TV BD@CJ1Ù@ þ Þ V JJ19<;¹Ù ×FV J#JÞ8@C?{G/;2Ù V J

 $#&%	('$%*),+ B V)Û 9<@CÙ × G JÞ8@CÙ V 8  
  HSGIBíJG H9/BÙ V 7 V Ù V ;2?/9<@ V J V Jí?{G ×CV Þ>BDJÑG/Þß ÛV×C× Þ ×FV JÿHGIB
×ï @K;¹Ù V B Ø TV N@CG/@FB V N V J¼H@CH V J¼JÞ>B ×CV J¼H9/BÙ V J 7  ; 7  ;=7 5µR V J¼?IG ×FV Þ>BgJ¼J19<;2ÙÿN V ÙEAH V  7  5
R V Ü × Ù1B V $#&%	('$%*),+¼N	TV H V ;8NPNÞÑ;>9 ØQð B V N VâÛV×C× Þ ×FV JQóG þ Þ8@
@ × N>9<@FÙ V ;2?/9jE V B ×FV J?IG ×FV Þ>BgJo5
 
	&# -@C;8@CÙ@CG × @CJ VP×CV Û G ×CÛ Þ × N8ÞõH8BD9AN8Þ@FÙÇN VöÛ 9<;¹?/9 × Þ8Ù@F9<; V ; V ;¹?/9E<G/;¹Ù × G Û 9<;8JÙG/;¹Ù V TV B9 óG × G
H8B VØ @óV B VâÛV×C× Þ ×FV HGIB ×ï @C;2Ù V B Ø TV N8@KG/@FB V N Vâ× GH9/BÙ V 9 ¹5
 sLG þ Þ VöÛ 9 Ø H9<JG/;2Ù V ' Û G ×CÛ Þ ×FVö×FV H8B9N8Þ8@FÙÉN ï Þ8; V V ;¹Ù1BTVoV Gj? VÛ J19<;õH8B9/HB V H9<@CNJ  V Ù
×ï G/NN8@FÙ@F9<;8; V Gj? VÛ¨×FV BTV JÞ × ÙGIÙ Û 9<Þ>BgG/;¹ÙµB V)Û Þ
52R V ;>9<Þ8? V G/Þ¼BTV JÞ × ÙGIÙ V J1Ù V ;2?/9jE!TV óG × G ÛV×C× Þ ×FV JÞ8@C?:e
G/;2Ù V 5¹ùU@C;8J@Ý/Þ8; VsÛV×K× Þ ×FV GâN V Þß V ;¹Ù1BTVoV J V Ù»Þ8; V H9/BÙ V BTV JDÞ × ÙGIÙo5sLG þ Þ VÛV×C× Þ ×FVsV J1ÙyHGIBDG Ø TV Ù1BTVoV
HGIBJ19<;ÑH9<@CN8J  5
á_9<Þ8J ×FV J¨Ü × Ù1B V JUJ9<;¹Ù¨B V× @TV J¨HSGIBâN V J¨H@FH V JUGIH8H V× TV J   65RG ÙG ð×FV d BTV JÞ ØÇVÇ×ï @C;8J1ÙG/; Û @CGIÙ@F9<; N V J
Û GIBDG Û ÙATV BD@CJÙ@ þ Þ V J:N V J Û 9 Ø H9<JG/;¹ÙJ V Ù:N V J Û 9<;; VÛ Ù V Þ>BDJ#@K;¹Ù1B9N8Þ8@CÙJo5
O9<Þ8JH9<Þ>?/9<;8J Ø G/@C;2Ù V ;8G/;¹Ù@C;8J1ÙG/; Û @ V B × G Û 9<;>Ü8=<Þ>BgGIÙ@F9<; = × 9 ð G ×FV N>9<;8;	TVoV N8G/;J × GJ VÛ Ù@F9<; üA5A5
dd
¦6g§¢/~tguo U&\DQ ^@_`M\ D$ ½¢/} U \DQ ^@_`M/\ KL=%=$ aj¢/} aj¢/}"v}yF ½}tDo1tg
- +&C,@IHoAGj=6 ! $* *( , * K$ 
   (#I$ 
   i T$ 
   i   $ 
   &' )
- +&C,@IHoAGj=6 
  $ l 	$#%$ 
   l
- +&C,@IHoAGj=6 


 $#I$ 
   i  #	 $ 
    # $ 
   
   > Y ?
- +&C,@IHoAGj=6 


  T$ 
   i  #I$ 
   K$ 
   
   >  ?
- +&C,@IHoAGj=6 


   $ 
   i  $ 
   $ 
   
   > . ?
¦6uu{} ~}x| U&\DQ -$$ ½j¢/} U&\DQ KL=%$$ aj¢/}
 
 	$#I$ 
    #	K$ 
  
 
  #T$ 
   =#%$ 
  
 
  $ 
    $ 
  
 
 ,! #I$ 
   (#I$ 
  
 
 ,!T$ 
   T$ 
  
 
 ,! $ 
     $ 
  
Z ~}!v} ¢/D|~} }´~}|~u{}  $Y/[	\ ]oU \DQ ^@_`M\ >  /  ?
 ¯«  I± ¦t|tg}|~~©ox{} _vx¢|~vjx{_v} guzx~gu¨x{zgtguo}yaj}»¾
¿ ÀÁµÂÑÃS¿FÄ Å½Á³Æ
ÐÌ ^ ZCV />Î
½Ì ^lZ ÒaÌ  Ò Õ
k Q`l1
h/C@toA ,! #(/	,!A/ ,! /	$# /	A/   / 	=# /  #	A/  #A/ =# /  /	C@K
-,- ! $* ,( , * W ./ ,! # /	*!A/	,!Ga.-=6
888  
  $ W	$#ma
888  


 W $# /  #	A/  #Ia- #,6
888  


 W  A/ =#(/ Ga- 6
888  


 W  / ]/ oa -=6 6
8 W ,! #(/	,!A/ ,! /	$# /	A/   / 	=# /  #	A/  #A/ =# /  /	a 8
- 	 
 W *! # /	(#a
888 	 
 W *!A/	La
888 	 
 W *! /	 Ia
888 	 
 W	$# /  #	Ga
888 	 
 W(#A/  #ma
888 	 
 W / IaR66
%jlk  % m:n¼V J1Ù!N	TV Ü;@ Û 9 Ø¼ØV TV ÙG/;¹Ù × G Û 9<; Û GIÙ2TV ;8GIÙ@F9<;¼N V JyNµTV Ü;8@FÙ@F9<;J"N V JH8B9 ÛV JJÞ8J $#&% '$%*),+SÝ

	&# >Ý '	 V Ù   ÉG/@C;8JD@ þ Þ Vâ×CV NµTV Ü;8@FÙ@F9<;ÑNÞ ÙEAH V  7  5
O9/Ù19<;8J þ Þ V Ý8Gj? VÛÛ @K; þ Ü × Ù1B V J   3   
sV ÙJ@¸ß H@FH V J & 3  
 Ý ×FV J Û 9<;¹Ù1BDG/@K;¹Ù V JN>9<;8;	TVoV JUN8G/;8J
× GJ VÛ Ù@C9<; üA5J19<;2Ù:JGIÙ@KJ1ÚaG/@CÙ V Jo5
1*pjNC ,-!Q  . '   A R V JJ1H	TVÛ @FÜ Û GIÙ@F9<;J:J19<;2Ù:9 ð Ù V ;AÞ V JN VQØ G/;8@óV B V J1EJ1Ù2TVØ GIÙ@ þ Þ V HSGIB:@C;8J1ÙG/; Û @CGIÙ@F9<;
N V J¨J Û LµTVØ G/Jo56GIB Ø G/; þ Þ V N V H × G ÛV Ý;>9<Þ8J¨; V N>9<;8;89<;8J:HSG/J¨Ù19<Þ>Ù V J ×FV J¨NµTV Ü;8@FÙ@C9<;8J:9 ð Ù V ;2Þ V J5RG
J1HsTVÛ @FÜ Û GIÙ@F9<; Û 9 Ø H × óV Ù V H V Þ>Ù V Ù1B VQÛ 9<;8JDÞ × Ù2TVoV N8G/;J ×FV BDGIH8H9/BÙ#@C;2Ù V BD; V ÷ 7R_û/û{ý~5
	9 Ø H9/BÙ VØÇV ;¹Ù:N V JÜ × Ù1B V J 5
 $#&%	('$%*),+ V ;2?/9<@ V G/Þß ÛV×C× Þ ×FV J × G?IG ×FV Þ>BB V)Û Þ V 5Sñ × G¼Þ8; Û 9 Ø H9/BÙ VØV ;2Ù:HGIBÙ@ Û Þ × @ V B#H V ;8NG/;¹Ù
×ï @K;8@FÙ@CG × @KJGIÙ@F9<;5>ñ × H V Þ>Ù V Ù1B V JH	TVÛ @FÜ	TVÛ 9 ØÇØÇV Ü × Ù1B V¨ð× 9 þ Þ8G/;2Ù9<ÞP;>9<; ð× 9 þ Þ8G/;2Ùo5
 "u» }|tguµu{§ \|~}6v}S|~}³tD|vy}tgtgxµu{g§ \|~}6v}¶I|~} >} u6} } ~tg|~}ig} 
¿<¢|~} §¸}|~}>ztD}x|~>u2 K}tDuo8} uz1S}} 
©x¹  tgx´â¿¢|~}§F}³|~} 
 } x{}  $
 Y   Y! Y"  #! $"  .#% .
    Y !  "   ! . "  . % 
d 
 
	&#  V J1Ù¨Þ8;PÜ × Ù1B V N	TV ="TV ;	TV BTV 
@ × ; ï GÉG/Þ Û Þ; VQV ;2Ù1BATVoV Ý@ ×V ;2?/9<@ V J@ Ø H ×FVØV ;2Ù:Þ8; VÓÛ 9<;8J1ÙG/;2Ù V JÞ>B
JG H9/BÙ V 5O:9<Þ8J@C;J1ÙG/; Û @F9<;8J ×FV J Û L	TVØ Gö="TV ;	TV BDG × N V Ü × Ù1B V G? VÛ D 3 Ý Q 3 d V Ùk  3 5yRG
N	TV Ü;@FÙ@F9<;N8ÞH8B9 ÛV JJÞ8J 
	&# UH V Þ>Ù V Ù1B V J@ Ø H × @FÜ	TVoV»V ; V ; ×CV ?{G/;2Ù ×CVsÛ 9 Ø H69/BDÙ VØV ;¹Ù!N V BTVÛV H8Ù@C9<;
V Ù ÛV× Þ8@
N VQÛ G ×CÛ Þ × 5
r Qsd  Qop"
?Dj&JoBIA&>G>  
  $ W 	$#ma bK JGA,+ C@H b`
	$#fNQ-	 JIE 
   6 )
 
  $ W	$#a
ALKotG?oj&JDB
 5U; VQÛV×C× Þ ×FV 'ÿG/N8N@FÙ@F9<;8; V G/ÞÑBTV JDÞ × ÙGIÙ Û 9<Þ8BDG/;¹Ù:B V)Û Þ ×FV HB9ANÞ8@FÙN ï Þ8; V[V ;2Ù1BTVoV   G? VÛ J19<;
H8BD9/H8B V H9<@CN8J   V ÙâB V ;2?/9<@ V¼×FV BTV JDÞ × ÙGIÙo5O9<Þ8J[H9<Þ>?/9<;8J × GÑJ1HsTVÛ @FÜ V B Û 9 ØÇØV Ü × Ù1B Vð× 9 þ ÞG/;¹Ù
9<ÞP;89<; ð× 9 þ ÞG/;¹Ùo5S4A9<; Û G ×CÛ Þ ×V J1Ù:N	TV ÜS;8@HGIB × GÚa9<; Û Ù@F9<;  õJDÞ8@F?IG/;¹Ù V 

 h '.T ' T '  '
     Ý   Ý 
 3  
	    
	9 Ø H9/BÙ VØÇV ;¹Ù:N V JH@FH V J 5
O9<Þ8J_Gj?/9<;8JJ@¸ß¨H@FH V Jo5 sLG Û Þ8; V!V ÞßâH V Þ>Ù e V Ù1B V J19<@FÙ_J@ Ø H ×CV ÝJ19<@FÙ ð 9/BD;	TV Ý{J19<@FÙ;89<; ð 9/BD;	TV 5G5U; V Ú½9<@CJ ÛV
Û L89<@¸ßâÚaG/@CÙoÝ ×ï @C;8JÙG/; Û @CGIÙ@F9<; V JÙ_J1EJ1Ù2TVØ GIÙ@ þ Þ V 5/O:9/Ù19<;J þ Þ V NG/;8J ×FV J Û G/J_N V H@FH V J
Gj? VÛ N V J Ø TVØ 9<@CB V J
ÙG Ø H9<;8JoÝ ÛV×C×FV Jhe Û @AN89<@F? V ;¹Ù V Ù1B V @C;8@CÙ@CG × @CJATVoV JóG × G:?IG ×FV Þ>B 9 ;#9	: Ý{HGIB V ß VØ H ×FV 
IÞ8; VsØ TVØ 9<@FB V ÙG Ø H9<;
;>9<; ð 9/BD;µTVoVV JÙU@C;@FÙ@CG × @CJATVoV HGIB    7  ; 7  9/;)9	:<=  	:] V ÙUÞ; VØ TVØ 9<@CB V ÙG Ø H9<; N V ü
H × G ÛV J#HGIB    7  ;=7  9/;#9:  ; 9/;)9	: =  	 ]<5
3 0  ' *2-Q!6.Y'  YA Ö TV ÜS;8@FÙ@F9<; N V J	ÙEAH V Js@C;¹Ù1BD9AN8Þ@FÙJo5¹R V Ù³E2H V  7  N	TVÛ BD@CÙsN V J V ßH8B V JDJ@F9<;8J	J1E ØQð 9 × e
@ þ Þ V Jo58R V ÙEAH V  %$+ V J1Ù ÛV× Þ8@Úa9<Þ>BD;8@FÙsHGIB × G ð @ ð× @F9/ÙLóVþ Þ V Rà¨áàâ465
S DID+j'  ' j5D1!A "9<Þ>BÑH9<Þ>?/9<@FBÿ?!TV BD@FÜ V B G-H9<J1Ù V BD@C9/BD@ ×CV J Û 9<;2Ù1BDG/@C;2Ù V JPGIB Û L8@FÙ VÛ ÙÞ>BgG ×FV JÑN8ÞõJ1ÙE ×FV Ý@ ×
V J1Ù¼;	TVÛV JDJG/@FB V N ï G/;8;>9/Ù V B ×CV JH8B9 ÛV JJÞ8JN	TV Ü;@CJHGIB ×~ï GIÙ1Ù1BD@ ð Þ>Ù [ !  . 5  V ÙÇGIÙ1Ù1Bg@ ð Þ>Ù V J1Ù TV =<G × óG
 96 H69<Þ8B ×FV H8B9 ÛV JJÞ8J    V ÙÑóG'] 9_ : 6a H69<Þ8B ×FV JH8B9 ÛV JJÞ8J $#&% '$%*),+SÝ 
	$# V Ù 'S5"RG
J1HsTVÛ @FÜ Û GIÙ@F9<;PG/;8;>9/ÙATVoV JGIÙ@CJ1ÚG/@FÙsÙ19<Þ>Ù V J ×FV J Û 9<;2Ù1BDG/@C;2Ù V J:GIB Û L8@FÙ VÛ ÙÞ>BDG ×CV J#N>9<;8;	TVoV JN8G/;8JJ VÛ Ù@F9<; üA5 3>5
ùU@C;8J@Ý × GJH	TVÛ @FÜ Û GIÙ@F9<;Ñ9 ð Ù V ;2Þ VQV J1Ù Û 9<;>Úa9/B ØV G/ÞíJ1ÙE ×FV /0! "$&%(')+* 5
S D  %-YmM   .lkY e k  ' tj D1	m . e D1 !A
O9<Þ8JPGj?/9<;8J N	TV ÜS;8@[N V JPJ1HsTVÛ @CÜ Û GIÙ@F9<;8J V ; Û 9 ØQð @K;8G/;¹Ù ×FV JÑN8@(,:TV B V ;¹ÙJíÙEAH V JPN V Ü × Ù1B V J V ÙíN V
H@FH V Jo5SO:9<Þ8J¨Gj?/9<;8J Û 9 Ø HGIBTV×FV JUN8@(,:TV B V ;¹Ù V J[J9 × Þ>Ù@F9<;8J:9 ð Ù V ;AÞ V JÇóG ×ï G/@KN V N V×ï 9<Þ>Ù@ × sù Ö   sG V e
JGIB{ù × N Voð GIBDG/; Ö @CJ1Ù1Bg@ ð Þ>Ù@F9<;#G Û GI= V
 ÷ _ú    û{ý~5Uá9<Þ8Ù V J ×FV J J19 × Þ>Ù@C9<;8JÑ9<;2ÙòTV Ù2TV N	TVØ 9<;¹Ù1BTVoV J
TVþ Þ@F?{G ×CV ;¹Ù V B V× GIÙ@F? VØV ;2ÙöóG × GôB V× GIÙ@F9<;N V JÞ>B V ÙATV JGIÚ V Ù³E Vþ Þ8@F?IG ×FV ; ÛV ÷    û d ý 
 5	R V ÙG ð×FV G/Þ#
Ø 9<;2Ù1B VQ× GÙG/@ ×C×FV N V J#J1EJ1ÙoóVØV JÑTV Ù@ þ Þ V Ù2TV J¨N V Ù1BgG/;8J@FÙ@F9<;J RAáU4 
	Û G ×CÛ Þ × TV J:HGIB ×ï 9<Þ>Ù@ × 5
R V J Û G/J G 
_V Ù  ð 
 N8@-,"óV B V ;2ÙyJÞ>B × G¨N	TV Ü;8@CÙ@F9<;N8ÞÓÙEAH V N V N89<;8;µTVoV J  7  5  ;KG 
 Ý × G¨J1HsTVÛ @FÜ Û GIÙ@F9<;
@C; Ûo× Þ>Ù × GÇN	TV Ü;8@CÙ@F9<;PN8ÞíÙEAH VÛ 9 ØÇØV Þ;ÑÙEAH V G ð J1Ù1BgG/@FÙ:N V N89<;8;µTVoV J:ÙG/;N8@CJ þ Þ ïV ;  ðR
 Ý ÛV× Þ8@(e Û @ V J1Ù
N	TV Ü;8@
N@FB VÛ Ù VØV ;2Ù V ; U5SR V J#Rá4 J9<;¹Ù TVþ Þ8@F?IG ×FV ;2ÙJo5
 .   Y! .#"  #!  "  .#% 
    Y!  "  #! $"  .#% ddd
d ü
R V J Û G/J  ÛG
QV Ù N 
âÛ 9 Ø HGIB V ;2Ù ×FV JH@FH V J ð 9/Bg;µTV JQ9<Þ ;>9<;
5 Ö G/;8J  ÛG
Q× GPÙG/@ ×C×CV N Vÿ× G Ø TVØ 9<@CB V
ÙG Ø H9<; V J1Ù»N V ü[H × G ÛV JH9<Þ>B ×FV JH@CH V J V ;2Ù1B V $#&%	('$%*),+ V Ù ×FV J ÛV×K× Þ ×FV J V Ù!N V d H9<Þ>B ×FV H@CH V	V ;2Ù1B V

	&#  V Ù × GQHB VØ @óV B V¨ÛV×C× Þ ×CV 5 Ö G/;8J ×FV¨Û G/J N 
 Ý ×CV JµHS@FH V J»J19<;2Ù;>9<; ð 9/Bg;µTV J V ß ÛV H8ÙATV H9<Þ>B ÛV× Þ8@SB V× @TV
óG 
	&#   Û GIBÞ8;ÑHS@FH V ;>9<; ð 9/BD;µTV G/Þ>Ù19/BD@CJ V 
$# íóG V ;2?/9jE V B[@C;>ÜS;8@ ØV ;2Ù	J V J  TV B9<J 
 5OGIÙÞ8B V×C×FVØV ;2ÙoÝ
N8G/;8J ×FVâÛ G/JN 
	×CV RAáU4 V J1Ù#H × Þ8J	=/BDG/;8N þ Þ VâÛV× Þ8@
NÞ Û G/J ÛG
 5
R V J Û G/J  V
 Ý aÚ 
yV Ù a= 
»Û 9 Ø H9/BÙ V ;¹ÙsN V JµÜ × Ù1B V Jµ;>9<; ð× 9 þ Þ8G/;2ÙJo5  VÛ @SG/Þ8= ØV ;¹Ù VUV ; Û 9/B V¨× GQÙG/@ ×C×FV
N V J#Rá4>Jo5
1tg} ¦¡ ZAZ b ]\` º!¦ `"È ½j¢/}yv}!vju{u6} }  c ^ cS¡ §}§|~}_tD§¢/u }³tD~ |tDu{~u{
>Ct ? \{o u{ \{o ju 
   -  *('$6 §¢}  fg¤qhDn  qpeDn > \1? \{o u{ \{o ju 
   - =6 §¢}  fg¤qhDn  qpeDn >Fg? \{o u{ \{o ju 
   - =6E/ !$ %'&)( 
 ( !,%+.-  *('$6 \/xuIvj}1v f egqghf   ¤hg¤  f>Cv? \{o u{ \{o ju 
   - =6E/ !,%+.-  *('$6 xu \/gx{u{v}1v l ff  egmgp  nqq£e£>F}g? \{o u{ u{gul;\{o ju 
   - =6 §¢}  qDn  ¤g¤ eD¤mgegfp>¸<? u{ujl;\{o u{ \{o ju 
   - =6 §¢}  q££mDq f  mnomgp>Fr? u{ujl;\{o u{ u{gul;\{o ju 
   - =6 §¢}  h££ghg¤ nqhgq 
 ¯«  <± ¦6g§¢It|tgu[vj} zt|~tD~u"vj}t	¢6} ¶{1tD~gu{
 Éèå»ë=³ê$?Iì~è_å
O9<Þ8JG?/9<;8JÇH8BATV J V ;2Ù2TV Ý[óG ×ï G/@CN V N VÑ×ïV ß VØ H ×FV N8Þ J1ÙE ×FV.  2"$&%(')+* Ý!Þ8; V GIH8H8BD9 Û L V H9<Þ>BÚa9/Bhe
Ø G × @KJ V BÿN V JÑJ1ÙE ×FV JÑGIB Û L8@FÙ VÛ ÙÞ>BDG/Þ>ßõGIÜ;òN V =<Þ8@CN V B × G Û 9<; ÛV H8Ù@C9<; N ï GIB Û L@FÙ VÛ ÙÞ>B V JPN V × 9/=<@ Û @ V× Jo5
O9/Ù1B V Ú½9/B Ø G × @CJGIÙ@C9<;îHB9/H9<J V N V JJ Û L	TVØ G/J¼N V J1H	TVÛ @FÜ Û GIÙ@F9<;JHGIBDG Ø TV Ù1BTV J þ Þ8@	H V Þ>? V ;2Ù V Ù1B V @C;fe
J1ÙG/; Û @TV JH9<Þ>BN	TV ? V× 9/H8H V BÞ8; V GIB Û L@FÙ VÛ ÙÞ>B V 5H × Þ8J@ V Þ>BgJâJ Û L	TVØ G/JÇN V NµTV Ü;8@FÙ@F9<;-N V J Û 9 Ø H9<JG/;2ÙJ
9<Þ N V J Û 9<;8; VÛ Ù V Þ>BDJÝ Û 9 Ø H9/BÙ VØV ;2ÙG ×FVØV ;2Ù TVþ Þ8@F?IG ×FV ;¹ÙJÝ»J19<;2ÙÇH8B9/H9<JATV JoÝyH V B ØV Ù1ÙG/;2Ù¼G/@C;J@G/Þ
J1HsTVÛ @FÜ V Þ>BN VÓÛ L>9<@KJ@FB V ;2Ù1B V H × Þ8J@ V Þ8BDJJ19 × Þ>Ù@C9<;8Jo58O9<Þ8JGIHH V× 9<;8J ÛV JUN8@(,:TV B V ;¹ÙJUJ Û L	TVØ G/JUN V J#?IGIBD@(e
GIÙ@F9<;8J5R V J Û GIBDG Û Ù2TV BD@CJ1Ù@ þ Þ V J#NÞÿJÙE ×FV Ý>NµTV Ü;8@ V J V ; ÙG/;2Ù þ Þ V ?IGIBD@CG ð×FV JµÙEAHsTVoV J V Ù Û 9<;2Ù1BDG/@C;2Ù V JoÝ8J19<;2Ù
J V JHGIBgG Ø óV Ù1B V Jo5<R V ÚG/@FÙN V×FV J"B V ;8N>B VµV ßAH × @ Û @FÙ V JoÝ{ÚG Û @ × @FÙ V	×ï @C;8J1ÙG/; Û @CGIÙ@F9<;ÓN8ÞJ1ÙE ×FV 5/RG¨J1HsTVÛ @FÜ Û GIÙ@F9<;
9 ð Ù V ;AÞ VV J1ÙHGIB!;8GIÙÞ8B VÛ 9<;>Ú½9/B ØV G/ÞJ1ÙE ×FVÛ L>9<@KJ@Ý ÛIïV J1Ù eóGgeN8@FB V#þ Þ V×FV J Û 9<;2Ù1BDG/@C;2Ù V J!GIB Û L8@FÙ VÛ ÙÞ>BgG ×FV J
J19<;2Ù:JGIÙ@CJÚaG/@FÙ V J5
R V JÓN V J Û BD@FH8Ù@C9<;8JâÚa9/B ØV×C×CV JN V JJ1Ù³E ×CV JÓGIB Û L8@FÙ VÛ ÙÞ8BDG/ÞßîJ19<;2Ù@ Ø H9/BÙG/;2Ù V JHSGIB ÛVÿþ Þ V ÛIïV J1Ù × G
J V Þ ×CVØ G/;8@óV B V N V BTV H9<;8N>B V Gj? VÛ H8BTVÛ @CJ@C9<;ôG/Þß þ Þ V J1Ù@F9<;J¨H69<JATVoV JâHGIB	 ×FVØV ;2ÙJÇ÷  ×FV ûý 
[Þ V× J
J19<;2Ù ×FV J Û 9 Ø H9<JG/;¹ÙJ 	9 ØÇØV ;2ÙJ VÛ 9 Ø H9/BÙ V ;¹Ù e@ × J	
¨Þ V× Ù³E2H V N VQÛ 9<;8; V ß>@F9<;8J V ß>@CJ1Ù V e~Ù e@ ×V ;2Ù1B V
ÛV J Û 9 Ø H69<JDG/;¹ÙJ
O9<Þ8J¨; V J19 ØÇØV JUHG/J ×FV JUH8B VØ @ V BDJóGÉHB9/H9<J V BUN V JÚa9/B Ø G × @CJGIÙ@F9<;8JUN V J1ÙE ×FV J[N ï GIB Û L8@FÙ VÛ ÙÞ8B V J
N VU× 9/=<@ Û @ V× J5 Ö V Js;>9/ÙGIÙ@C9<;8JµG/NÿL>9 Û 9<;2ÙÇTV Ù2TV NµTV Ü;8@ V J Û 9 ØÇØV BD@F=<L2ÙU÷ ù ×C× ûjý69<Þ¼7:GIHS@CN V ÷ Ö R_yû   ý~5
  G/@CJ V×C×CV JÇ; V N8@CJH69<J V ;¹ÙHG/J¼?2BgG/@ ØV ;2ÙÇN ïV ;¹?@FB9<;; VØV ;2ÙJÇN V N	TV ? V× 9/HH VØÇV ;¹Ù Û 9 Ø H9/BÙG/;¹ÙÉN V J
9<Þ>Ù@ × JÓN ï G/;8G × EJ V 5H × Þ8JD@ V Þ>BDJ;>9/ÙGIÙ@F9<;8JÚa9/B ØV×C×CV J V ß>@CJ1ÙG/;2Ù V J9<;2Ù-TV =<G ×FVØV ;2Ù-TV Ù2TV Þ>Ù@ × @CJ2TVoV Jo5  ;2Ù1B V
G/Þ>Ù1B V JÝ8;>9<Þ8JsH9<Þ>?/9<;8J Û @FÙ V B #4f'÷ ù:ú[ûg32ý~Ý	 ÷ Ö ú[û d ÝùUù:ú[û/üIý~ÝSRGIB Û Lø÷ µûý~Ý8N V J=/BDG ØÇØ G/@CB V JN V
=/BDGIHL V ÷  V ÙDûIý V Ù Ø VØV R"à[áàâ4Ñ÷ á"Þ>Bgûý~5f5;ÿN V JµG?IG/;¹ÙGI= V J#N ï Þ>Ù@ × @CJ V B!Þ8;¼Úa9/B Ø G × @CJ ØVV ß>@CJ1ÙG/;2ÙoÝ
V J1Ù × GôN8@CJ1H9<;8@ ð @ × @FÙATV N ïV ;2?@FB9<;8; VØÇV ;¹ÙJ9<ÞN V J9<Þ>Ù@ × JN V ?IG × @CN8GIÙ@F9<;-Ù V× J þ Þ V sù Ö  þ Þ V ;>9<Þ8J
G?/9<;J#Þ>Ù@ × @KJ2TV 5 Ö G/;8J	Ù19<Þ8J ×FV J Û G/JoÝ ÛV[þ Þ8@J VØð×FV @ Ø H9/BÙG/;2Ù V J1ÙN V H9<Þ>?/9<@FBsJ1HsTVÛ @FÜ V B#G/Þ8JJ@ ð @ V ; ×FV
Ù1BDG/@FÙ VØÇV ;¹ÙUN V J#N>9<;8;	TVoV J þ Þ VQ× G Û 9 ØÇØ Þ8;8@ Û GIÙ@F9<; V ;2Ù1B VQÛ 9 Ø H9<JG/;2ÙJo56R"à¨áàQ4 V J1ÙÞ8; × G/;>=<GI= Vþ Þ8@
GBTVoV×C×CVØV ;¹Ù:BATV Þ8JJ@µóG Ø GIBD@ V B ÛV JN V ÞßÉÙ³E2H V JN V J1HsTVÛ @FÜ Û GIÙ@C9<;8Jo5
d 3
 ; ÛVâþ Þ8@ Û 9<; ÛV BD; Vâ×CV Jµ?IGIBD@CGIÙ@C9<;8JoÝ@ × ; ï E¼GÓHG/J ðV G/Þ Û 9<Þ>HÑN V Ù1BDGj?{G/Þß V ß@KJ1ÙG/;¹ÙJ58RG þ Þ V J1Ù@F9<;
V J1Ù 
 þ Þ V×C×FV J	J19<;2Ù ×CV J»B V× GIÙ@F9<;8J V ;¹Ù1B V[×FV JsN8@-,:TV B V ;2Ù V Js?{GIBg@CGIÙ@F9<;8J UO9<Þ8J	H8B9/H9<J19<;J Û 9 ØÇØÇV B V× GIÙ@F9<;
×ï TVþ Þ8@F?IG ×FV ; ÛVÉÛ 9 Ø H69/BDÙ VØV ;¹ÙG ×CV 5_R V JÓJ Û LµTVØ G/JN V BDGÉ; VØV ;2ÙN	TV Ü;8@KJâN8G/;8Jÿ÷  [ûg3¹ý»H9<Þ>BBDG/@ V ;¹Ù
G/Þ8JJD@ V Ù1B VÛ 9<;8J@KNµTV BATV Jo5"9<Þ>B"N ï G/Þ>Ù1B V JG/Þ>Ù V Þ>BDJÝ ×FV J_?IGIBD@CGIÙ@F9<;8J_H V Þ>? V ;2Ù V Ù1B V G/Þ8JDJ@ ð @ V ;QN V J"B V× GIÙ@F9<;8J
N	TV Ü;8@ V J × 9/BDJ þ Þ Vö×ï 9<;òB V× G Û L V Þ8; VôÛ 9<;2Ù1BDG/@C;2Ù V GIB Û L8@CÙ VÛ ÙÞ>BDG ×FV 9<Þ'G/Þ Û 9<;2Ù1BDG/@FB Vø× 9/BDJ þ Þ Vö×ï 9<; V ;
BDGc19<Þ>Ù V 5
5U; V N V ;89<J#H8BTV 9 Û Þ>HGIÙ@F9<;J Ø Gc V Þ>B V JoÝ V JÙ ×ï TV ÙÞ8N V NÞÑH8B9 ÛV JJÞ8J:N V NµTV ? V× 9/H8H VØV ;2ÙN V JH	TVÛ @(e
Ü Û GIÙ@F9<;Jo5 Ö G/;8J ×~ïV ß VØ H ×FV Ý2;>9<ÞJ	Gj?/9<;8J V J þ Þ8@CJJATV Þ8; VØ TV ÙL>9N V N V J ÛV ;8NG/;¹Ù V H9<Þ>BsNµTV ? V× 9/H8H V BN V J
GIB Û L8@FÙ VÛ ÙÞ>B V J V ; þ Þ8GIÙ1B V TV ÙGIH V Jo5 V Ù1Ù V GIHH8B9 Û L V H9<Þ>BDBDG/@FÙ V Ù1B V N	TVÛ BD@CÙ V HGIBUN V J l
 !D)m   ÷  V @Kû{ý
9<Þ Û 9 ØÇØV 9/H	TV BDGIÙ V Þ>BDJ#N V NµTV ? V× 9/H8H VØV ;2Ù#N8Þ Ø 9NóV×FV »7#à »R_ùO  ÷4>R_ûý~5 Ö G/;8J µ7à »RùUO  Ý
×FV NµTV ? V× 9/H8H VØV ;2ÙN ï Þ8; V J1H	TVÛ @FÜ Û GIÙ@F9<; V JÙÓN	TV Ü;@ Û 9 Ø¼ØV Þ8; V JDÞ ÛoÛV JJ@F9<; N ï TV ÙGIH V Jo5!R V HG/JDJGI= V
N ï Þ8;òTV ÙGIÙ¨N V N	TV ? V× 9/H8H VØV ;2ÙóGÿÞ8; G/Þ>Ù1B V J V ÚG/@FÙ:HGIBUGIH8H × @ Û GIÙ@F9<;PN ï Þ8;í9/H	TV BDGIÙ V Þ>B5R5U;í9/HsTV BDGIÙ V Þ8B
Úa9/B Ø G × @CJ Vÿ×ï @K;8J1ÙG/; Û @CGIÙ@C9<;îN ï Þ;-J Û L	TVØ GôÙ V× J þ Þ VPÛV Þ>ß þ Þ8@	9<;¹Ù-TV Ù2TV @C;2Ù1B9N8Þ8@FÙJÓN8G/;8J ÛV ÙÇGIBDÙ@ Ûo×FV 5
Ö G/;8J ×ïV ;2?@FB9<;8; VØÇV ;¹Ù µ7à »RùUO  Ý ×FV J1HsTVÛ @CÜ V Þ>B Û L89<@CJ@FÙ ×ï 9/HsTV BgGIÙ V Þ>B óGÑGIH8H × @ þ Þ V B¨HGIB Ø @ ÛV Þß
N ï Þ8; Vð @ ð× @F9/ÙL
óVþ Þ V 5 Ö V J Û 9<;2Ù1BDG/@C;2Ù V J#J19<;2ÙG/JJ19 Û @gTVoV J#G/ÞßÉ9/HsTV BgGIÙ V Þ>BDJ V Ù?!TV Bg@FÜ	TVoV JóG Û L8G þ Þ V TV ÙGIH V 5
 VÛ @
B V ;8N ×FV N	TV ? V× 9/H8H VØV ;2ÙG/@KJ2TVâV Ù:J Þ>Bj5
 A A8çAåµëfAI?
? `"` hf A  d ` \/	v<i ] d ` } u2igtDuIvµºµd  t|~tgu2d"u"aj}6~xuIvj}|~tgu{vµvj} |~¢~u8g/D
tD|~}t|~³²~}~x|~}d
^ u[¾Æ>Á~Ág¿;= /32 ; 036+;=2 Ã 7  Ã 8= 1DÅF¿ = / 2 ; 32³Å 1gÆ~Á ( =g¿;=<Á~Á³Æ¿;=gi  g
tD|~}»¡uu{}}|~u{"D~}  ¤ >Km?³iI¢ItD} h	jegpd ` ¦  c8|~}  i{º}  }§ \/}|  hhgfjd
? ` hgn A ] d ` } utgu{vQºµd  tD|~tgu¹dµk{g|~§#tD¥ uUt|~³²~}~x|tDu{u} ~u¹d ^ u¾Æ>Á~ÁD¿;= /! #"DÅ%$ 0 ={Å'& B <=2	&(<=
; 32³Å 1gÆÁ ( =g¿;=<Á~Á³Æ¿;=gd ` ¦  c8|~}  i  hghgnd
? ` h£ A ] \/}³|*)d ` }u2d , Ã+gÆ-, 1Ä , ÀÀIÆ.1 >/$Å0 ; 32Å 1DÆ~Á , Æ7>/$o¿¸Å½Á7>Å58jÆÁ³d»c²ºô~²{}  i2¦tD|~u} }  } gu_u{lz}|~aoi  t   hh£od
? bb¤£ A È d{b6ggu} tDuIvU¡
dbS|~u  §#tjd ^ uo|~vx{³~gu:~»~²{} ^{\ ¢/} ¶I1t~gu¨tguxItD} Z\È\y d B ,_À-8Å½Á³Æ
H Á³Å1gÆ2</ 1 = 0<; GH; 4</~Å½Á-, /~i  n $ em	mghi  h¤£d
? ¦6}1hq A cd¦6} §} uo~ d ` xj|~z}»g¹t|~³²~}~x|~}v}|~¢~utgux{tg} d ^ u#¾Æ>Á~Ág¿;= /332
Å%${Á54Å%$ 0 ={Å½Á³Æ =1gÅF¿<=1Ä
6gÆ2</.$7³À8 = ;  2³Å 1gÆ~Á ; ÀÁ >¿ 9 > 1gÅF¿ = 1 = G Á%/~¿: =i¢ItD}   q	jemoi  ²{r} } u2i  }|~§#tguooi  tD|~²  hghqd^ ¡S¡¡
d
? ¦cSh£ A cdD¦6tDu{1t|~utgu{v3;ödc} u¥ dr6tDvtD~u{t
g

t|~}t|~³²~}~x|~}~²!|~}¢/} A~tDu!tD|~²{~} ~xj|tgoaj}d
È } ³²u{1tD ] } ¢/g|!"b Z ¦  l½h£la£oiA_u{z}|~aâDb6ggu{t#> ^ tgA?³d¹º} ¢It|~§} uoD_¦6§¢{xj~}|   } u{ }gdi
 ]"Z $ ~¢ $ << ~¢¹d   d x{u{ \/jd  < ¢{x-\ < ~} ²|~}¢/g|~ < h£l½p£od ¢{ d ¥i)x  hh£od? º  h %A ºµd/"D  juâº	d  t|~tDu2d»k{D|~§#tg¥ u{v} gu¢{tg } $ ^ §¢{ uzo1t~gu§}³²{tgu{§ d ^ u=;öd È o}³~} u{}  doc>|~} ²{u¹io}1vj~D|1ij¾Æ>Á~ÁD¿;= /*32_Å%${Á?>Å%$ , = = 8 1Ä ; 4,_À@ /~¿;8, D.1G3AB   Dizx{§}_mgm  g 9 Á7>Å58Æ~Á H gÅ½Á%/¿ = B ,"À-8Å½Á³Æ ; >¿CÁ%=>Á³iI¢{tg}_f  nndIz<i \ ~ \/}|  hh  d  hgh  d
? º) ZC hm A ºµdI¦_d Z x ²{tg§¨i@)dD)d7Ey} u{uo<i Z d  d ` x{gx{~u2i7)d{rS}|tijº	dbS|tgu¹iItDuIvF;öd  tgu{u¹d  ¢/} ¶{1tD~gu[tgu{v
tDuItDj»g
j~} § t|~³²~} ~x|~}xu{U|tD¢{v}d 0t( ( ( 7 Æ31 = /%1 >ÅF¿<= /! = ; 32³Å 1gÆ~Á ( =g¿;=<Á~Á³Æ¿;=giA¢ItD} fgfq	fmgmi ` ¢|~  hhmd
? ¡ 5G h£ A ` dS¡Svj} u2i()d  Fi6tgu{v ` d G } ²xIvtgFd ` xj~§#t~uÓtD¢{¢1t~uÑgyv} uÉ¢It~}|~u{ d 2IHKJ Á >ÅL 2 Æ¿KÁ%={Å½Á¾ÆgÆ31,M,µ¿;=gi  p >Ke?³i  t   hgh£d
? ¡  ¤m A N dD¡²j|~tgu{v!b_d  tg²|1dÃ8= 1,Á%={Å1Ä /I 2 , Ä oÁ H Æ31g¿> ; ÀÁ7>¿ 9 > 1DÅF¿ =6 MO ( 698 1gÅF¿ = /1 = 0 =¿¸ÅF¿1Ä ; Á-,@1 =ÅF¿>9/0P1izx{§}"q	g (E7 , B ;6A  =gÆ71³À@$/ = 7 ${ÁgÆ³¿5> 1gÄ B ,_À-8Å½Á³Æ ; >¿KÁ%=>Á³d  ¢j|~u{}³|_r}|~tgji  h¤md
? k yQC he A )gla¦_d8k}|~uItDuIv}¥i N d  t|t1z} Fi Z d  xu{}|1i ` d ] tg}i>¦_d ] vj| ^gx{} ¥itDuIvR)jd  ¸t   d ` ~o \/1´Óg|
~²}!z}|~¶I1t~u[gSg~g"¢|~gg|tD§ d ^ u Z D|~ ` d/¦6tD|  }i<} v~g|1i¹¾Æ>Á~Ág¿;= /S32!Å%${ÁT U>Å%$ 0 ={Å½Á³Æ =1gÅF¿<=1Ä
B <=21Á³ÆÁ%=>ÁV = ; 32³Å 1gÆÁ ( =g¿ =<Á~Á³Æ³¿ = 03B ;l(T  U>WO A ÁÄ H  8Æ%=/Á-X , 8/~ÅFÆ31Ä ¿1UP1i2¢Itgg} µeDnqYjegmghd ` ¦  i  t  hhed
? k  h %A )jd la¦_dk{}|~u{tgu{v} ¥"tguIv Z d  gx{u{}|1d ` ~og2}³¸D|v}  vju \/} ²{t1zjD|tg<}1©ox{zgtg} u{}  d ^ u¨¾Æ>Á~Ág¿;= /32
BM2 HIBZ146   6O , , /~Å½Á³Æ 1[,MX 7 $Á H Á³Å%${Á³ÆÄ 1<= /0P1i ` xx  hh  d?  tD|¤gh A N d  tD|t1z} Fd B ,_ÀI¿FÄ 1gÅF¿ =ÑÁ³Å:\Á³Æ¿ 9 > 1gÅF¿ =]oÁ	ÀIÆ.gÆ71,,#Á%/ 9D2E7i2i; d È ²¹}}[v}vo~D|tD1i"uz}|~j}
)g} ¢²[k{xj|~}| >  |~} u{ \{}g?³i"z} § \/}|  hg¤hd
? y hgf A ºµd  tD|~tDu	tDuIv  d  ²It^yd ` uyu|~vjx{~gu~D'
tD|~}6tD|~²{~} ~xj|~}d ,  :<1 =->Á%/6¿;= ; 32³Å 1gÆÁ ( =g¿;=<Á~Á³Æ¿;=
1<=M_=ÄÁ	oÁ ( =g¿;=<Á~Á³Æ¿;=X 6gÆÄ` ; >¿CÁ%={ÅF¿ 9 >¾ 8 H Ä ¿ /$o¿;= B ,"À1<= 4Di  i  hghfd
d& 
? N } hg¤ A  d N } } Fd ` } u{v{tD st!u{} ¢S~µgx{v}g

t|~}yv}z} ¢§} uotD~zj~}  d ^ u ] do»d N D|~¢/oFij}1v~g|1i
¾Æ>Y& ; 4</~Å½Á-, / 0 ,_À/ÄÁ-,#Á%=Å1gÅF¿ =  iI¢{tg}  hYofei Z u{vgu2i  hhg¤jd/¦6²Itg¢§#tgu " N tgFd
? N t¤m A ¦_d ` d ] d N tD|~}d B [,M, 8=¿> 1gÅF¿;= ; Á7698IÁ%=ÅF¿1ÄS¾Æ>Á%/ / Á%/~d  }|~} uÉ¦6§¢x~}|   } u }dc>|~} uo~ }l N tD^ uo~}|~uIt~guItDCi  hg¤mod
? Eyx{u{¤e A N d È dEyx{ud ;Ñ²o#j~»tD|~²{~} ~xj|~}  B ,"À-8Å½Á³Æi  m >  ? $ f£	onqji	tguxIt|  h¤eod
? Z\È ¤£ A ^{\ d Z\È\y d ` k{D|~§#tg<º} ³|~¢j~u È } ²{u©x}btD}1v¨u:~²{} È }§¢/g|tg \ |vj}|~u{sD \ \{}|~zgtD~guItg
bS} ²It1zx|1dÿº"|tD#u~}³|~uItD~guItgtgu{v{t|vÿ¤¤gp£oi ^ u~}³|~uItD~guItg \ |~tgu{¥1t~u ¸D|  tDuIv{t|v¥1t~guÉl
^ ug|~§#tD~gu¨c>|~o } u{  j~} §l \ ¢/} u  j~} § ^ uo~}|~ uu{} ³~gu2i  } u{}zti  h¤£od
?  }1h¤ A )jd  tgg} }tgu{vµº	dc}||µ}1v~g|~ i}1v~D|~ d 7 $¿¸Æ. 0 =Å½Á³Æ%=-1gÅF¿ =-1Ä ; 32³Å 1gÆ~Á , Æ3>/$¿¸Å½Á7>Å58Æ~Á 6gÆ2</.$7À O 0<; , 
 Pi \ |~tgu{viIkg|~v{tiI j` ij"z  hgh¤d j^.y{\ k È i ` ¦  c>|~}  d
?  }hq A ºµd Z }  }³t1}|1d  g'
t|~}ytD|~²{~} ~xj|~}"½} tg
g|tD¢{²:g|tD§§#tD|~ d ^ u 0 =:¾Æ>32"Å%${Á , BA ; 036i;2 Ã 7
; 4,_À@ /~¿;8, 32Å%${Á 2^<8= 1gÅF¿<= /32 ;  2³Å 1gÆ~Á ( =g¿ =<Á~Á³Æ³¿ =giI¢{tgg}   m	egfi  hghqjd
?  ¤gp A ] d  u{}|1d ,B 1Ä >98jÄ 8/  2 B [,M, 8=¿> 1gÅF¿;= ; 4</~Å½Á-, /~igzx{§}6heg 9 Á >Å58ÆÁ H DÅ½Á%/¿;= B ,_À-8Å½Á³Æ ; >¿KÁ%=->³Á³d ¢|~u{g}|lKrS}³|~tDi  hg¤pjd
?  hgn A  d  g|~ u8tgu{v
µd/"tDu2d_¦6D||~} ~u{}ytgu{v¨ §¢/g~guQDg'
t|~}	t|~³²~}~x|~}  d ^ u¨ºyt1zv6; }i
} v~g|1i>¾
Æ.>Y&32sÅ%${Á ; Á7> = , BA ;l036i;=2 Ã 7 ; 4,_À@ /~¿;8, <=Ã+ 8= 1gÅF¿ = /!32 ; 32³Å 1gÆ~Á ( =g¿;=<Á~Á³Æ¿;=
OÃ ;r(F  >#P1iI¢ItD}   qgn[  £nd ` ¦  c8|~}  i  hghgnd
?  ] h£ A »d  }1vzvz!tguIv ] d È t jg|1d ` |tg§}U6g|  #¸g|_ tgutDuIv: §¢{tD|~u{t|~³²~} ~x|~}v} |~¢j~gu
tDu{x{tgg}  d ^ u , BA ; ¿: /-32³Å ;  2³Å 1gÆ~Á ( =g¿;=/ÁÁ³Æ¿;= H gÅ½Á%/U& (i;l(CB Ã ;l(T  iozx§}"egeu{»qjio_z} § \/}³| hh£d
? ]"Z hh A ] uz|~tg¢{tgu{²  u~t  vjAtDuIv Z } zo:" g}gdSrStD|~t~gu{u:~²{}¢¢/}!tguIv#¶I~}|t|~³²~}~x|tDAaj}d
È } ³²u{1tD ] }¢/g|yhghDl ] lape£oi Z\"]^` i<¦tg§¢x{   } uo~¶/©ox}i/b_d cd¹eDfhji2mnomDpqrStgu{vo} xzo|~}lK}l½"tguoi
kj|tgu{}i  hhghjd
? D hgq A  d  ²{t^%tguIvâº	d  tD|~tDu2d ;  2³Å 1gÆ~Á , Æ7>/$¿Å½Á >Å58ÆÁ-X6ÀÁ³Æ /KÀÁ7>ÅF¿;:gÁ%/V = 1 =ÉÁ-,#Á³Æg¿;= g¿;/%>¿ À/Ä ¿;=/Á³dc>|~} uo~ }
N tgFi  hhqd
? Z hq A )jd  x{©ox{F}|~} 6tguIv#µd Z } zood¹c ]\ c Z2` ¡ $ `í ¢/}  ¶I1t~u:º} z} g¢{§} uoS¡uz|~u§} uo1d ^ uÃS¿ 2³Å%$ 0 =Å'&
B <=2	& = , Ä oÁ H Æ31g¿> A Á³Å%$7	 gÄ` 4 1<= ; 32Å 1DÆ~Á A Á³Å%$7	 Ä` 4TO ,AK,C;=7  "-P1iDzgx§} g p  i  xu{²T>  ?³i
)gx{  hhgqjd Z } ~xj|~}y"g~}u¨¦6§¢{xj~}|  }u{ }d
? È x|hg¤ A Esd()d È x|~u}|1dPr6tDvtD~u{Çt|~³²~} ~x|tD}1tD~xj|~}Qv} |~¢j~gu{:x{u{ Z d ^ u E|~~g¸}³|6Ey§ \}|
tDuIv6;Ñ}b6x§#tji/} v~g|~ i2¾Æ>Y&DÅ%$D& 0 =Å½Á³Æ%=-1gÅF¿ =-1Ä =gÆ2</.$7³À  =¨ÃÁ71gÅ58Æ~Á 0 ={Å½Á³Æ31 >ÅF¿ = /µ¿ = 7 ÁÄÁ7>,ML
,8={¿> 1gÅF¿<= H Á³Å(DÆ2</ 1 = ; 32³Å 1gÆÁ ; 4 /~Å½Á-,/i¹¢{tg}!eDn£	jeDq  d ^\y c>|~}  i ` §~}|v{tD§¨iI"}³~²{}|~tgu{v i } ¢~}§ \/}|  hhg¤jd
! Ç D# :!"$#&%'#)( 
DDD *#ÍyÍ6
!
5U; V J1HsTVÛ @FÜ Û GIÙ@F9<;ÇR"à[áàâ4NµTVÛ BD@FÙ ×FV#Û 9 Ø H69/BDÙ VØV ;¹Ù!N V H8B9 ÛV JJÞ8Jy@C;2Ù V BheGI=<@CJDJG/;¹ÙJ ×FV JyÞ8;8JyGj? VÛ
×FV JâG/Þ8Ù1B V Jo565U;öH8B9 ÛV JJÞ8JâH V Þ8Ù V Ù1B V HGIBDG Ø TV Ù1BTV HGIBQN V JâÙEAH V JG ð J1Ù1BDG/@CÙJâN V N>9<;8;	TVoV JÝ V ÙQ@ × H V Þ>ÙTVÛ L8G/;8= V B¨N V J#?IG ×FV Þ>BDJÙ³E2HsTVoV J¨Gj? VÛ N ï G/Þ8Ù1B V J#H8BD9 ÛV JJDÞ8Jo5>ñ × H V Þ>Ù:G/Þ8JJD@
GIH8H V×FV B:N V J:Ú½9<; Û Ù@C9<;8JH9<Þ>BÙ1BDG/;8JÚ½9/B ØÇV BN V J"N89<;8;µTVoV Jo5<RG Û 9 ØÇØ Þ8;8@ Û GIÙ@F9<; V ;¹Ù1B V#×CV J_HB9 ÛV JDJÞ8J V J1Ù!J1E; Û L>BD9<; V Ý ÛIïV JÙ eóGgeN8@FB V#þ Þ VN V ÞßøHB9 ÛV JDJÞ8JQN89<@F? V ;¹ÙÓHGIBÙ@ Û @FH V B óG Þ8; V G Û Ù@F9<; Û 9 ØÇØ Þ8; VÿV ; Ø VØV Ù VØ HJo5 Ö V JH9/BÙ V JÓJ19<;2ÙÞ>Ù@ × @CJ2TVoV J:H9<Þ>BUJ1E; Û L>BD9<;8@CJ V B ×FV JH8B9 ÛV JJÞ8J V ÙH9<Þ>B ×ï TVÛ LG/;>= V N V N89<;8;µTVoV Jo5 sL8G þ Þ V NµTV Ü;8@FÙ@F9<; N VH8B9 ÛV JJÞJG × GÚa9/B ØV J1E;¹ÙG{ß>@ þ Þ V JÞ8@C?{G/;2Ù V 

?Dj&JoBIA&>G>OE&poS&QmMDM T&UmV-QXW`U \DQ ^@_`M\a.-ZOU&UmV/M 6-b d/fDT Sb`
g AIh FIi&CGJ-"oj
k Q`l
nDh&AGjoA
^poSIUq^ r&Qsd
ALKotG?oj&JDB
9óÞ %324 ! @C;8N8@ þ Þ V J@ ×CV H8B9 ÛV JJÞ8J
J V Ù V B Ø @C; V  %R24 !#5 6839	: 9<Þ 6-89	: ,+µJ ï @ × J V Ù V B Ø @C; VyV ; V ;¹?/9E<G/;¹Ù
Þ8; V ?IG ×FV Þ>B!+ 
 9<ÞP;89<;  %R24 !)5;=689: 
 5
R ïV ßAH8B V JJ@F9<; N VPÛ 9 Ø H9/BÙ VØV ;2Ù  N	TVÛ BD@FÙ × GôJÞ8@FÙ V N V J¼G Û Ù@F9<;8J¼9 ð J V B?IG ð×FV J þ Þ8@H V Þ>? V ;2Ù
J V H8B9N8Þ8@FB V 5$5; Û 9 Ø H9/BÙ VØV ;2Ù H V Þ>Ù V Ù1B V Þ8; V @C;8JÙG/; Û @CGIÙ@F9<;õN ï Þ8;H8B9 ÛV JJÞ8JoÝ	Þ8; V G Û Ù@F9<;òN V
Û 9 ØÇØ Þ8;8@ Û GIÙ@C9<; V ;2Ù1B V	Û 9 Ø H69/BDÙ VØV ;¹ÙJ"9<Þ V Ù1B V	× G Û 9 Ø H9<J@FÙ@C9<;âN V H × Þ8J@ V Þ8BDJ Û 9 Ø H9/BÙ VØV ;2ÙJB V× @gTV J
HGIB:N V J9/H	TV BDGIÙ V Þ>BDJ5
d 
R ï 9/H	TV BDGIÙ V Þ>BÇN VÿÛ L>9<@¸ß   V J1ÙÞ>Ù@ × @KJ2TV¼þ ÞG/;8N%N V J Û 9 Ø H9/BÙ VØV ;2ÙJG × Ù V BD;8GIÙ@CÚaJJ19<;¹ÙG/Þ>Ù19/BD@KJ2TV Jo5
R ïV ßH8B V JDJ@F9<;       J@C=<;8@FÜ V þ Þ ïV ß>G Û Ù VØV ;2Ù Þ8;òN V JÑN V Þß Û 9 Ø H9/BÙ VØÇV ;¹ÙJ  ö9<Þ   J V BDG
V ß»TVÛ Þ8Ù2TV Ý
J V× 9<;PÞ8; Û L89<@¸ß N VQ×ïV ;2?A@FBD9<;8; VØV ;2Ùo5
R ïV ßAH8B V JJ@F9<;-N ïV ;2Ù1B V× G ÛVØV ;2Ù        @K;¹Ù V B ×CV G?@C;>= 
QV ßAHBD@ ØVÿþ Þ V ×FV JN V Þß Û 9 Ø H9/BÙ V e
ØV ;2ÙJ   V Ù  ¼J VQÛ 9 Ø H9/BÙ V ;2Ù:@C;8N	TV H V ;8NG ØÇØV ;2Ù V Ù V ;ÑHGIBDG ×C× óV×CV 5
R ïV ßAH8B V JJ@F9<;N V JEA; Û L>B9<;8@KJGIÙ@F9<;      4aHGIBDG ×C×CV×AÛ 9 Ø H69<JD@FÙ@F9<; 
V ßH8BD@ ØVþ Þ V×FV J!N V Þ>ß
Û 9 Ø H9/BÙ VØV ;2ÙJ   V Ù  ¨N>9<@F? V ;2Ù!J V J1E; Û L8B9<;8@CJ V ByJÞ8B × GH9/BÙ V S5 V ;N8G/;¹Ù × GUJEA; Û L>B9<;8@KJGIÙ@F9<;
ÝI@ × J
H V Þ>? V ;2ÙQTVÛ L8G/;>= V B»N V JN>9<;;µTVoV Jo5_9<Þ8B!J V JEA; Û L>B9<;8@KJ V BÝ ×CV J"N V Þß Û 9 Ø H9/BÙ VØV ;2ÙJyN>9<@F? V ;2Ù Û 9<;¹Ù V ;@FB
Þ8; V G Û Ù@C9<;%JÞ>B × G Ø VØV H69/BDÙ V 5 "9<Þ>BøTVÛ L8G/;8= V BÓN V JN>9<;8;	TVoV JoÝ ×ï Þ8;øN ïV ;2Ù1B VÇV Þ>ßôN89<@FÙ Û 9<;¹Ù V ;@FB
Þ8; V G Û Ù@C9<;
	 + + þ Þ8@ × @FÙ[Þ8; V ?{G ×FV Þ8B + N8ÞøÙEAH V +öJÞ>B × G H69/BDÙ V  5R ï G/Þ>Ù1B V¼Û 9 Ø H9/BÙ VØV ;2Ù
N>9<@FÙ Û 9<;¹Ù V ;@FBÞ8; V G Û Ù@C9<; 6-8 þ Þ8@ V ;¹?/9<@FÙ × GQ?{G ×CV Þ>B	N VU×ïV ßH8B V JDJ@F9<; 68 þ Þ8@SN>9<@FÙÇTV =<G ×FVØV ;2Ù
V Ù1B V N V ÙEAH V +ôJÞ>B × GÑH9/BÙ V 5ñ ×yV J1ÙQH69<JDJ@ ð×FV N VÉ× @FB V 9<ÞîN ï TVÛ BD@FB V H × Þ8J@ V Þ8BDJU?{G ×FV Þ8BDJâN8G/;8JÞ8; V
Ø VØV G Û Ù@F9<;Ý
HGIB V ß VØ H ×FVV ; TVÛ Bg@F?{G/;2Ù
	 + +	 +5R5; V G Û Ù@F9<;øH V Þ8Ù	V Ù1B V =<GIBgNµTVoV HGIB
Þ8; H8BTV N@ Û GIÙ 	C  $ 
	 + + C*gm S5
Ö V J Û 9 Ø H9/BÙ VØV ;2ÙJÓH V Þ>? V ;¹Ù V Ù1B V B V ;8N8ÞJ Û 9<;8N8@CÙ@F9<;8; V× J V ;îÞ8Ù@ × @CJG/;2Ù ×ï 9/HsTV BgGIÙ V Þ>BÇN V =<GIBDN V
 C*h3m  f  h 5 Ö G/;8J ÛVÛ G/JoÝ ×ïV ßH8B V JJD@F9<; f h G/Þ8BDG × @ V ÞQJ V Þ ×FVØV ;2ÙyJ@ ×CV H8BTV N@ Û GIÙ C*h3mV J1Ù?!TV Bg@FÜ	TV 5
Ö V Þß Û 9 Ø H9/BÙ VØV ;2ÙJH V Þ>? V ;2Ù V Ù1B V»Û 9 Ø H69<JATV J_J2TVþ Þ V ;¹Ù@ V×K×FVØV ;2ÙHGIB ×ï 9/HsTV BgGIÙ V Þ>B Võ5R ïV ßAHB V JJ@F9<;
 V   V ßAH8Bg@ ØV[×FV ÚG/@FÙ þ Þ V  QN>9<@C? V J V Ù V B Ø @K; V B#H9<Þ>B þ Þ V  ¼J19<@FÙ V ß»TVÛ Þ>ÙATV 5
R ïV ßH8B V JJD@F9<;  
V  6 : 8  + 9/;    9<Þ  #J V Ù V B Ø @C; V HGIB 689: ,+NµTVÛ BD@FÙ × G¨Ù1BgG/;8J Ø @CJDJ@F9<;ÓN V#× G¨?IG ×FV Þ>B
N V× GÉ?{GIBD@KG ð×FV +PNÞ Û 9 Ø H9/BÙ VØÇV ;¹Ù  G/Þ Û 9 Ø H9/BÙ VØV ;2Ù  ÉH9<Þ>B ×FVþ Þ V×_ÛV Ù1Ù V ?IG ×FV Þ>B V J1Ù ÛV×C×FV
N Vâ× G?IGIBD@CG ðS×FV 8 5
d 
